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of course, different visual 

things in different fields. 
With fast-moving vehicles, it may 
connote, to the man in the street 
at least, the use of gentle curves 
and flowing horizontal lines, ap- 
parently to control the path of the 
disturbed atmosphere. In _float- 
ing river equipment such as steel 
barges, for example, it may mean 
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The article entitled “Vistas—Why Not 
Open Up Bridge Handrails?”, published 
in the June issue of RoAps AND STREETS, 
was an exposition of the “Why” on this 
This article will attempt to 
present a partial “How” of streamlined, 
open style railing design, using malleable 
iron style creation and variety. 

The word “streamlined” is an admit- 
tedly overworked expression, and its as- 
sociation with subject is explained. 


zontal members impede vision and 
must be subordinated in space to 
the sizes needed for the required 
strength. For the same reason, 
joints must be sparing in size, and 
criss-cross patterns must be either 
avoided or very deftly executed. 
Adherence to these rules aided 
by the use of delicately lined ver- 
tical balusters framed within the 
horizontal members, not only re- 








the design of sharply sloping rake 
ends to reduce water resistance to 
towing. For a bascule bridge, it may require the use 
of light, open mesh flooring to reduce both dead weight 
and wind load upon lifting. 

As these diverse examples indicate, it should mean 
the refinement of design along fundamental channels. 
Can this be accomplished by merely “prettying up,” or 
through the use of unnecessary “doodads”? Hardly, 
since streamlining, like enduring beauty, is built from 
within. And it embraces the employment of modern 
ingenuity and facilities to produce definite-purpose prod- 
ucts, shorn of useless weight or non-essentials. 

In the light of this reasoning, immovable objects may 
qualify for this descriptive term, and the first essential 
for streamlined railing is the provision for maximum 
through-visibility so that users may be given the im- 
pression of curtain-like delicacy and afforded the oppor- 
tunity to enjoy the vistas of surrounding landscape. 

Such through-visibility, it is found on examination, 
is the function of the relationship between relative size 
and frequency of member intersections or joints. Hori- 


sults in the provision for this de- 
sired through-visibility but dis- 
tinctly impresses it on the consciousness of users. Con- 
versely, the sensation of bulk or mass is avoided, and 
there is none of the feeling of obstruction produced by 
solid walls or complex structures with many cross 
members. 

The strength requirements and safety functions of a 
bridge handrail must, it is manifest, receive primary 
consideration but can be treated only sketchily here. 
Pedestrian handrailing is not designed to safeguard 
vehicular traffic, this function being increasingly trans- 
mitted to special hub rails or curb guards in modern 
structures. Unless hub rails are 18 to 22 in. high, ve- 
hicles are liable to jump the curb. Consequently, bridge 
handrails should be made strong enough to insure hold- 
ing at about one-half the original impact. Records of 
some thirty-one accidents over a period of years, involv- 
ing impact against malleable iron railing from motor 
vehicles, in some cases from trucks, without a crash- 
through indicates that only the abnormal impact causes 
complete railing failure. Fig. 2 illustrates the result 

































Fig. 1.—The Main Span of the McKees Rocks Bridge Across the 
One of the Largest Bridges in Pennsylvania. It Was Built in 1931; Has 4 Traffic Lanes and 2 Side 
Has Y Approach and 4 Ramps on the Mc 


Pittsburgh, on East End of the Bridge. The 





of an accident 
passenger Car. 

In view of anchorage limitations, and the practical 
difficulties of overcoming such limitations, it is folly to 
overplay the weight and strength of supporting vertical 
\ simple and inexpensive method of reinforc- 
structures is to connect the horizontal sup- 


in which a bridge railing was hit by a 
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ridge railing which was hit by a passenger 
rnamental malleable tron but the design is on 
and recent creations have greater simplicity 
md through-visibility. 
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The New $2,500,000 Highland Park Bridge 


Fig. 4. 


Railing, 





Handrail, 


Being Built 
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Pa. Over a Mile in Length, It Is 
walks Protected by Metal Hub Rail ; 


Ohio River, Near Pittsburgh, 


Kees Rocks Side or West End, and a Traffic Circle Connecting It to Ohio River Boulevard, 
Made of Malleable Iron and Steel, Has High Visibility. 





porting members. This results in distribution of impact 
loads over a continuous rail and through a number of 
vertical posts and panels, and is a streamlined manner of 
securing strength with a minimum of weight or mate- 
rial. 

The final requirement in a protection sense is suffi- 
cient network of metal, without too greatly impairing 
visibility, to prevent hazards to pedestrians, such as the 
loss of packages or the wedging of a child’s head in the 
railing. Here again, a material which lends itself to 
fine lines and delicate patterns is an advantage. 

In any analysis of this subject, it is only proper to 
recognize that the acme in through-visibility and in sim- 
plicity of line is possessed by a straight picket fence. 
Fig. 3 illustrates this type of railing in which malleable 
posts are used for the main supports. On the other 
hand, plainness should not be an objective, and such 
railing would be inappropriate for most of the bridge 
engineering triumphs of our day, both in architectural 
caliber and design style. 
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Fig. 3.—A plain picket fence type of handrail provides maximum 
through-visibility. 





Malleable Iron 


Across the 


Allegheny River Near Pittsburgh. 
Similar to That Used on the Pittsburgh-Homestead High Level Bridge, Will Be Installed. It Is Shown in the Next Picture. 



























February, 1939 


The trim arches and sweeping trusses of many mod- 
ern bridges have stimulated the complemental develop- 
ment of railing panels with gently curved lines, which 
suggest that the motif of the bridge proper has been 
reproduced in miniature. Bridges are on display before 
the public just as any commodity, and, lest we forget 
our sales psychology which is just as important in bridge 
construction as in other fields of public consumption, 





Fig. 5.—Closeup of One of the Railing Expansion Joints on the 

Pittsburgh-Homestead High Level Bridge. It Is a Novel Type 

of Expansion Joint, and the Picture Clearly Shows the Individ- 

ual Malleable Iron Balusters, the Open Style Railing and 
Through-V isibility. 





Fig. 6.—Showing Value of Through-Visibility Where Ramps 
Enter a Bridge Roadway. Also Note the Metal Hub Rail 
Added for Pedestrian Protection. 


should be designed to possess not only utilitarian value 
but also esthetic, recreational, and artistic value. 
The new $2,500,000 Highland Park Bridge, Fig. 4, 
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now under construction across the Allegheny River, will 
provide an example of railing design which gives this 


impression. In addition to this harmony of theme, the 
malleable iron balusters have a Modern-Gothic note. 

In considering installation routine, the development of 
these malleable iron railing designs has been accompanied 
by a reduction in the costs of assembly. The design 
used on the Pittsburgh-Homestead high level bridge, 
also selected for the Highland Park bridge near Pitts- 
burgh, Pa., requires an assembly cost of about 10 per 
cent of the total railing expenditure. 

As a final thought in this consideration of railing 
character, streamlined, open style handrails have arrived. 
The degree of streamlining and the style desired for a 
given structure must be determined with care, since re- 
quirements and motifs will vary, dependent not only on 
the factors noted but on external influences such as the 
historical significance of a structure or a spanned terri- 
tory. There is, however, the presence of suitable mate- 
rials, production flexibility, and design ingenuity which 
gives assurance that a suitable railing can be developed 
to meet any purpose, and it can be a made-to-order acces- 
sory which not only has an appeal of its own but reflects 
the beauty of the bridge and its surroundings. 


TREND IN ROAD WIDTHS 


Greater surfaced width of roads is of equal impor- 
tance. There has always been the pressure to stretch 
highway funds beyond their limit to improve as many 
miles as possible. Surfaced width has been sacrificed 
for surfaced length. First 12- and 14-ft. road surfaces 
were built, then widths were increased to 16 ft., and 
later to 18 ft., and for some years 20 ft. has been the 
standard width for two-lane roads. The Federal High- 
way Act of 1921 demanded no greater width than 18 ft. 
Many of the older roads have been widened to this stand- 
ard, generally as a part of a resurfacing operation. Here 
the wisdom of the stage-construction policy has been 
conspicuously demonstrated. The initial surfacing has 
caused a flow of traffic on the road with a corresponding 
flow of motor revenues for highways that is being used, 
in considerable part to remedy inadequate conditions. 
While many roads have been widened there is still much 
of this work to be done. The cost per mile of such work 
is not great unless it is accompanied by other improve- 
ments. 

Within the last few years there has been a pronounced 
and desirable trend toward surfacing two-lane highways 
to widths greater than 20 ft. to accommodate the greater 
volume of traffic moving at higher speeds. While many 
new surfaces are now being constructed 22 ft. wide, a 
surfaced width of 24 ft. will soon come to be generally 
recognized as a desirable standard for important two-lane 
highways.—From the annual report of Thomas H. Mac- 
Donald, Chief, U. S. Bureau of Public Roads. 


NO MONDAY APPOINTMENTS FOR OHIO 
HIGHWAY OFFICIALS 


Robert S. Beightler, the new director of the Depart- 
ment of Highways of Ohio, has issued the following 


order: 

It has been determined that it is to the best interest of the 
public and to the proper administration of this department that 
certain officials have some time to devote to departmental busi- 
ness without interruption, therefore, commencing Monday, Jan- 
uary 16, 1939, and continuing each Monday thereafter until 
further notice, the Director, Assistant Director and Chief Engi- 
neers of the Maintenance, Location and Design, Bridges and 
Construction Bureaus, will not make appointments except in 
cases of emergency or extreme necessity. 

It is hoped that this will also benefit representatives of the 
many interests that call on this department regularly, and that 
they will not be kept waiting longer than is absolutely necessary. 
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AIRPORT RUNWAY CROSS-SECTIONS 


MPORTANT as is the designing and surfacing of 
| runways, airport development includes other activi- 

ties such as grading, drainage (of utmost impor- 
tance), lighting for illumination, signaling, also hangars 
and other buildings. This article presents only some 
cross-sections of runways on several fields with short 
descriptions of the type of construction. This material 
was prepared by W. R. Macatee, District Engineer, The 
Asphalt Institute, Cincinnati, Ohio. It is based upon 
personal observation and upon questionnaire letters. The 
most pronounced trend in surfacing as revealed by draw- 
ings and letters received by Mr. Macatee was that to- 
ward lighter and less expensive surfaces. Almost unani- 
mously, engineers agreed that the heretofore accepted 
idea that heavy bases and wearing surfaces at airports 
were required was fallacious and unnecessarily expen- 
sive. 

Surfacing cross-sectional design is growing through 
experience—the hard way. Obviously, no fixed thick- 
ness of runway base and surfacing can be dogmatically 


AND THE 
TRENDS IN DESIGN 


struction, the requirement is that the runway base and 
surfacing must be in proportion to the subgrade strength 
and the surface load which is expected. 

The following diagrams were taken from Mr. Maca- 
tee’s excellent presentation of airport landing fields in 
a booklet entitled “Trends in Construction of Runways 
and Other Airport Surfaces.” A summary of these 
trends as brought out in the replies to his questionnaire 
from many sources follows: 

1. Toward lighter, less expensive forms of surfacing. 


2. Toward utilizing local materials more extensively. 

3. Toward more extensive use of flexible forms of surfaces 
and bases. 

4. Toward thicker film thicknesses of asphalt surrounding 
aggregate particles. 

5. Toward the use of softer asphalts. 

6. Toward greater use of liquid asphalts, such as MC and RC 


groups. 
. Toward more extensive use of asphalt stabilization of bases. 
Toward constructing cut-off walls of asphalt mixtures at 
ends and sides of runways. 











prescribed for the reason that strength of subgrades 9. Toward having on hand fully developed and quickly avail- 
vary so sharply in different localities due to varying soil able plans for future extension of runways and other airport 
and moisture conditions. Therefore, as in highway con- facilities. 
; GENERAL NOTES 
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Fig. 1.—Port Columbus, Columbus, Ohio. 
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TYPICAL —o VIEW 
ASPHALT RUNWAYS 


GENERAL NOTES 
AIRPORT IS LOCATED 23 MILES SOUTH 
FROM BUSINESS CENTER OF LOS ANGELES. 


2.25 GALS. RC-3 PER SQ.YO. IN STABILIZED SAND AREA 
SANO-ASPHALT ROLLED FIRST WITH 3-TON ROLLER, 
THEN LIGHTLY SCARIFIED FOLLOWING DAY ANDO ROLLED 
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Hydraulic 
Dredge Feil 


2” Hot-Laid Asphaltic Concrete Weari 
3° Hot-Laid Asphaltic Concrete Base Course. 






—5° Stabilized Sand, Travelling Plant mixed,using 44% Cut-back Asphalt, 


RC-3 heated to 140° to 250°F 


© 3 6 & 12 wenes 





VERTICAL CROSS SECTION SCALE 


ng Course. 


WITH 8-TON SMOOTH ROLLER. 
SAND WINDROWED ON 8’ CENTERS BEFORE MmIKING 
SANO GRADING; 1.3% PASSEO 200 MESH SEIVE 

34.6% PASSED 100 MESH SErvE 

86.5% PASSED 40 MESH SEIve 
38 TO SO PENETRATION ASPHALT IN ASPHALTIC CONCRETE. 
COST DATA DOES NOT INCLUDE W.P.A. COST FOR LABOR 
IN FORMING WINOROWS FOR SANO-ASPRHALT. 
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Fig. 2—Reeves Field, Los 


Angeles Harbor, Calif. 
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AIRPORT RUNWAY CROSS-SECTIONS 












815 











2” WEAR COURSE 
>” STONE PENETRATION - 


SUB BASE MATERIALS 
COLLECTED FROM OLD 
STREET SURFACESAS 
WASTE MATERIAL. 


TYPICAL CROSS SECTIONAL VIEW 


OF 
ASPHALT RUNWAYS 


_— ——_ pi~— = 
LATERAL : SCALE 


6” CINDERS 
L___m_._ g" Te 24” BROKEN CONCRETE, 
SLAG AND BRICK 


°o 3 6 ® IZ INCHES 
Lirtistostist 


VERTICAL CROSS SECTION SCALE 


avs" 


0-8 Caown ar Incers 
04 Crown ar 


Somarrs 









GENERAL NOTES 
AIRPORT IS LOCATED 12 MILES SovuTnwestT 
FROM BUSINESS CENTER OF CHICAGO 


CLAY SUB-BASE 
3° OF 3° TO24° STONE PENETRATED 
WITH (PA-2) ASPHALT AT THE RATE 
OF 14 GALS. PER SQYD. 
WEAR COURSE CASPHALTIC 
CONCRETE ) CONSISTING OF 209.85 
(ta TO 200 MESH) STONE ANO 11.52 L185 
OF (MC-4) ASPHALT PER SQ.YD.. 
% GAL. (RC-3) ASPHALT AND I5L85S 
OF CHIPS PER SQ.YD USED FOR 
SEAL COAT. 


















COST OF RUNWAY SURFACE 


BASE AND SUB-BASE® 1.40 PER SQYD. EXCLUSIVE 
OF GRADING, DRAINAGE, ENGINEERING, ETC. 
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Fig. 3.—Chicago Municipal Airport, Chicago, 








TYPICAL a VIEW 
ASPHALT RUNWAYS 
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GENERAL NOTES 
AIRPORT IS LOCATED SS MILES WEST 
FROM BUSINESS CENTER OF HUNTINGTON W.VA 


BASE OF HAND LAYEO SANDSTONE FROM LOCAL 
OVARRIES LAID ON A ROLLED AND GRADED SUB- 
GPADE AND TOP NAPPED SMOOTH AND ROLLED 
UNTIL COMPACTED, SHODO WITH .75 GAL PEG SQ. 
YD. OF AE"S THEN COVERED WITH NOS CeUSHED 
SLAG, BROOMED TO AN EVEN COATING, AND ROLLED 
TUL COMPACTED 

COST SHOWN BELOW IS ESTIMATED COST 





COST OF RUNWAY SURFACE 


BASE AND SUB-BASE $0.60 PER SQ.YD, EXCLUSIVE 
OF GRADING, DRAINAGE, ENGINEERING, ETC. 
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VERTICAL CROSS SECTION SCALE 
Fig. 4.—Huntington, Ironton, & Chesapeake Airport, West Virginia. 
GENERAL NOTES 
TYPICAL CROSS SECTIONAL VIEW - pemutiae cp cde bi enane. Wee 
OF & || FROM BUSINESS CENTER OF SALT LAKE CITY. 
ASPHALT RUNWAYS & || 4%”ASPHALtic CONCRETE BASE CALLED FORA) GRAVEL, (8) 
. ‘ " ° SAND, (C) MINERAL FILLER AND 4 [TO §% ASPHALT (60 TO 70 
— 102' dies 102 _| = PENETRATION). GRADING OP AGGREGATE IN BASE 24" TO 
rT LATERAL; SCALE ~ | @ ANDO INCLUOING MINERAL FILLER. 1% "WEARING COURSE 
rt 75' ' 75' 21 x SIMILAR EXCEPT MAK. SIZE WAS 1¥a"; ASPHALT CALLED 
mae = + —| & || FORSTOG%. SHEET ASPHALT SEAL COAT CONTAINS 
‘ 13/4" ASPHALTIC CONCRETE . ed SHEET ASPHALT SEAL COAT. a 12% ASPHALT. 56,300 TONS HOT-LAID ASPHALT MIXTURES 
WEARING COURSE. , : i Nepean a S USED ON 155,775 SQ. YOS. ASPHALT USEO FOR HORIZON- 


TAL CURING OF PORTLAND CEMENT CONCRETE RUNWAY 
AND APRON (136,000 S@.YDS.). CUT-BACK ASPHALT 
SPRAYED ON ALL VERTICAL EDGES OF CONCRETE. 





COST OF RUNWAY SURFACE 
ASPHALT:C PAV'T. $1.37 PER SQYD, EXCLUSIVE 
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Fig. 5—Salt Lake City Municipal Airport, Salt Lake City, Utah. 








TYPICAL a VIEW 
ASPHALT RUNWAYS 


1s 





Le 
r 





@ WATER BOUND 
7d ASPHALT SUR 
CUTBACK ASPHAL 








MACADAM BASE. SURFACE OF BASE 


LATERAL ; SCALE 






TTS AS t 


PER 39. YD. 


OPEN BINDER COATED WITH ASPHALT 
CRUSHED LIME STONE OVER DRAIN TILE 
VITRIFIED UNDERORAINS 


WeCHe> 
VERTICAL CROSS SECTION SCALE 



















VATS SIGH - 


72 WITH CUTBACK ASPHALT 


PENETRATEO 
FACE LIMESTONE CHIPS GRADED FROM 3/8 TO-NO.1OMESH AND COATED WITH 
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GENERAL NOTES 
AIRPORT IS LOCATED 2 MILES WEST 
FROM BUSINESS CENTER OF CHANUTE KANSAS 
WATERBOUND MACADAM BASE CONSTRUCTED IN TWO 
4" COURSES. UPPER PORTION OF SECOND COURSE PEN- 
ETRATED 1%" WITH 0.3 GAL. ASPHALT SURFACING 
COMPOUND PER SQ@.YO. %”WEARING COURSE 
CONSISTS OF Yg" TO NO.10 CHIPS AND 0.4 GAL.(PER SQ. 
YO.) CUT-BACK ASPHALT R.C-2. SEAL COATED WITH 
0.4 GAL. R.C-2, $Q.YD., AND SAND COVER. 





COST OF RUNWAY SURFACE 
BASE AND SUB-BASE $08 PER SQYD,EXCLUSIVE 
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Fig. 6—Chanute Municipal Airport, Chanute, Kansas. 







































AIRPORT RUNWAY CROSS-SECTIONS 
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TYPICAL a VIEW 
ASPHALT RUNWAYS 
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Asphe!t Prime coat 0.14 gal. sq.yd 











Seal coat of asphalt emulsion ond limestone chips graded from & to No.8 mesh. 


——Wearing course, | inch in thickness. composed of asphalt emulsion, crushed gravel, 
concrete sond and No. 200 mesh dust. Central Plant-mix. 10% Emul.Asp. by Wt. 


-Base course, 4 inches in thickness, composed of a blend of the notural soil, 
bank run sand and gravel, stabilized with asphalt emulsion. 254% of blended 
soil passed 200 mesh seaive 
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VERTICAL CROSS SECTION SCALE 


GENERAL NOTES 
AIRPORT IS LOCATED §S§ MILES Soyrnsasr 
FROM BUSINESS CENTER OF AKRON, OHIO 


454%, bank run sond and grove! blended with exist- 

ing soil before stabilizing with 3 30/s. of asphalt 

emulsion per sq. yd. for the 4° depth 

— mixing plant at the Goodyeaor- -Zeppelin. 
Air. Dock pre-mixed the materials for runwoy A. 

Runways B,C and DO were mixed in ploce 

Surface course constructed after moisture in 

bese course was reduced to 5% or less 

Cost shown below partly estimated Travelling 

Plant for mixed-in-place work, mixed lanes !I'wide. 











COST OF RUNWAY SURFACE 


BASE ANDO SUB-BASE $1.56 PER SQYD.EXCLUSIVE 
OF GRADING, ORAINAGE, ENGINEERING, ETC. 
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Fig. 7.—Akron Airport, Akron, Ohio. 
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4" One Course, Hot-Laid Sand Asphalt. 


GENERAL NOTES 
AIRPORT IS LOCATED [OO MILES NORTH 
FROM BUSINESS CENTER OF CHARLESTON 


SANO-ASPHALT MIK CONSISTS OF 5.34% OF RAPID CURING 
TYPE CUT-BACK ASPHALT (PENT OF RESIOVE 8G) AND 34+% 
FINE SAND, ALL PASSING NO. 20 SE!IVE, AND 3.4% PASSING 
NO. 200 SEIve. (WASHED). AT PRESENT TIME (SEPT. 1,938) 
GRADING BEING OONE AT ENDS OF RUNWAYS PREPARATORY 
TO EXTENSIONS, COST DATA NOT AVAILABLE. 





COST OF RUNWAY SURFACE 


BASE AND SUB-BASE $ PER SQ.YD. EXCLUSIVE 
OF GRADING, DRAINAGE, ENGINEERING, ETC. 
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Fig. 8.—Charleston Airport, Charleston, South Carolina. 
GENERAL NOTES 
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Li” CRUSHED STONE- EMULSIFIED ASPHALT SURFACE. SEAL COATED WITH EMULSIFIED 
ASPHALT AND SAND COVER. STONE GRADED FROM 1% INCH TO NO.IO MESH. 

-—— ENRICHEO UPPER PORTION EMULSIFIED ASPHALT STABILIZED BASE, I* 

EMULSIFIED ASPHALT STABILIZED BASE, 4% 





AIRPORT iS LOCATED 1.9 MILES NORTHWEST 
FROM BUSINESS CENTER OF MONTGOMERY. 


50% COARSE SAND ADDED TO EX!STING SOIL BEFORE 
STABILIZING WITM 3 GALS.EMULS!IFIED ASPHALT 
PER 5Q. YO. FOR 6“ DEPTH. UPPER ANO LOWER PoR- 
TIONS OF BASE EACH ENRICHED WITH ADDITIONAL 
GALS. PER S@.YO. MIXEO BY BLADES ANO HARROW 
WATER ADDED TO SECURE COMPLETE OISPERSION 
STAGILIZED SANO-SOIL MIKEO IN TwO 3°COURSES, 
UPPER AND LOWER PORTIONS GIVEN ADDED MIXING 
SURFACE STONE PARTLY EMBEDDED IN BASE 
SURFACE COURSE CONSTRUCTEO AFTER MOISTURE 
IN BASE REOUCEO TO S% OR LESS. 
COST SHOWN GELOW PARTLY ESTIMATED. 





COST OF RUNWAY SURFACE 


BASE AND SUB-BASE $}.35 PER SQ.YD. EXCLUSIVE 
OF GRADING, DRAINAGE, ENGINEERING, ETC. 


























ENRICHED LOWER PORTION EMULSIFIED ASPHALT STABILIZED BASE, I” ORAWN [CHECKED | APPROVED BY CIRECTION 
BY BY wa / ” { 
9 3 6 @ 12 Wwenes (TTL2) 
Caer ‘ 
VERTICAL CROSS SECTION SCALE ea Sones A 
Fig. 9—Masxwell Field, Montgomery, Alabama. 
GENERAL NOTES 








TYPICAL CROSS SECTIONAL VIEW 
ASPHALT RUNWAYS 


SCALE 





LATERAL 


— CRUSHED BOCK CHIPS KOLLED INTO SEAL COAT FOR AfMmMoUe COAT 
—SEAL COAT SPRAYLO ON COMPACTED AND CURED BASE COURSE 

BASE COVESE IS OCIL ASPHALT MIATURE. WELL rinses AGGREGATE GRADED FROM 1" COWN 
CUT BACK ASPHALT, MC-3 











SUB-BADSEK A” GRAVEL & BINDER - COMPACTED BY EOLLING & TEAVEL- GRADED FEOM 2" DOWN 
SANDY CLAY COMPACTED BY ROLLING AND TRAVEL BEFORE APPLICATION OF SUB. BASE 
6 12 wCHES 


VERTICAL CROSS SECTION SCALE 


AIRPORT 1S LOCATED 1.0 MILES 
FROM BUSINESS CENTER OF CHEYENNE 
WYOMING 

GRADE WELL SETTLED AND COMPACTED BGERORE 
SUB- BASE COURSE LAID DOWN. suB-BASE 
COURSE GRAVEL WITH 40% CLAY BINDER TO 
GIVE STABILIZATION SUS BASE WELL ROLLED 
BASE COURSE MIXED WITH BOTH BLADES AND 
MACHINE. OILASPHALT MiKTURE COMPACTEDO BY 
ROLLING AND CURED BEFORE SEAL COAT 15 
SPRAYED OM. ARMOUR COAT IS CEUSHED 
LIMESTONE WELL ROLLED INTO WET SEAL 
COAT KOCK DRAINS ALONG BOTH SIDES OF 
EUNWAYS TO REMOVE MOISTURE 





COST OF RUNWAY SURFACE 


BASE AND SUB-BASE $0.36PER S$Q.YD. EXCLUSIVE 
OF GRADING, DRAINAGE, ENGINEERING, ETC. 























ORAWN $ [CHECKED | APpROVED 
BY BY 
Hwee AW. T (TL) 
3-' 38 3-2-3868 COMM. STREETS AND 
PUBLIC IMPROVEMENTS 














Fig. 10.—Cheyenne Airport, Cheyenne, Wyo. 














February, 1939 






AIRPORT RUNWAY CROSS-SECTIONS 


TYPICAL CROSS SECTIONAL VIEW GENERAL NOTES 
oF 


AIRPORT IS LOCATED § MILES NORTH 
FROM BUSINESS CENTER OF PENSACOLA 


ASPHALT RUNWAYS COST DATA ON THIS W.PA. PROJECT NOT AVAILABLE. 


50" 












































-_ 





= 2 


oho 
++ 
LATERAL of SCALE 














COST OF RUNWAY SURFACE 


6” Sand-Asphalt, mixed-in-placeusing Cut-back Asphalt. BASE AND SUB-BASE $ PER SQ.YD, EXCLUSIVE 
OF GRADING, DRAINAGE, ENGINEERING, ETC. 


ORAWN $/CHECKED | APPROV 


BY BY 9 
° i 6 9 '2 IwCKES ( 8) 


VERTICAL CROSS SECTION SCALE 
Fig. 11.—Municipal Airport, Pensacola, Fla, 






































GENERAL NOTES 
TYPICAL CROSS SECTIONAL VIEW AIRPORT I$ LOCATED 4S MILES NORTH EAST 
OF FROM BUSINESS CENTER OF 
ASPHALT RUNWAYS ROUGH STONES 2 TO 5S INCHES THICK WERE PLACED 
WITH WPALABOR A 2” ASPHALTIC CEMENT WEARING 
40.0" - 50'0" _ SURFACE WAS LAID ON TOP THE WEARING SURFACE 
ee , LATERAL ; SCALE 1 CONSISTS OF GRADED AGGREGATE WITH VOIDS FILLED 
, WITH HOT ASPHALT CEMENT AFTER ROLLING. 
Coorse stone! 23 2 AC. Wearing Finished base Sete knopped Hone of ter r- A~ ael 
Asphalt bound bu: Course a ane rolled 4neppr|g. pa 
cows iX Bara. Cram a 
| ‘ A ff “” 








COST OF RUNWAY SURFACE 


BASE AND SUB-BASE $ PER SQYD, EXCLUSIVE 
OF GRADING, ORAINAGE, ENGINEERING, ETC. 


||] ORAWN [CHECKED | APPROVED € BALORY CE 
my \laleccepting onne i S™ a , BE Calth.. =e 


7 . HLS wtw y, 
ye @WtCloy Tile © 3 6 & 12 INCHES (TiTLe) CITY ega@neer 














lu 
VERTICAL CROSS SECTION SCALE 


Fig. 12.—Topeka Airport, Topeka, Kansas. 




















AIRPORT IS LOCATED 20 MILES SOUTHWEST 
FROM BUSINESS CENTER OF LOS ANGELES 

SPHALT RUNWAYS SIDEWALLS AT E0GES OF RUNWAYS CONSTRUCTED OF 
A SAME MATERIALS AS BASE. SIDEWALLS PLACED In 4” 
LIFTS ANO HANO TAMPED. ALL STABILIZATION CONSTRUC 
’ TEO WITH MAOSDEN TRAVEL PLANT. 


TYPICAL CROSS SECTIONAL VIEW GENERAL NOTES 
oF 
































150" L 150 RESIOUE OF ASPHALT AFTER VOLATILITY TEST SHOULO 
7 SHOW PENT. NOT GREATER THAN 0.60 CENTIMETERS AT 
77°F. 
ROLLING OF GASE CONE WITH (8) MULTIPLE RUBBER 
TIREO ROLLERS, (b) SHEEPSFOOT ROLLERS ANO (C) SMOOTH 
Ss ROLLERS. 
ae @  *.6 SEALEO WITH % GAL. EMULSIFIED ASPHALT ANO 5.85 
SANO PER SQ.YO , BROOMED OVER SURFACE. 
4° SOIL STABILIZED WITH 5% EMULSIFIED ASPHALT. ia 
2°SO0IL STABILIZED WITH 5% EMULSIFIED ASPHALT ANDO nm COST OF RUNWAY SURFACE 
100 LB. ROCK PER $Q.Y0. GRADED AND ROLLED INTO ‘ + BASE AND SUB-BASE $ PER SQ.YD., EXCLUSIVE 
STABILIZED SOIL, SAND AT 5SLB.PER SQ@.YD. TOBE OF GRADING, DRAINAGE, ENGINEERING, ETC. 
BROOMEO INTO FINISHED SURFACE. ROCK |” D0WN To 3 
AND INCLUOING MAK. OF 5% PASSING NO.10 SCREEN. ORAWN CHECKED | APPROVED 


BY BY 





(TiTLe) 
_ City SNGiINneee 














Fig. 13.—Los Angeles Municipal Airport, Los Angeles, Calif. 








GENERA NOTES 
TYPICAL oe VIEW AIRPORT 1S senten S MILES NORTH 
ASPHALT RUNWAYS 


FROM BUSINESS CENTER OF WICHITA FALLS. 












































Le 59" ae 50 -| 
r LATERAL ; SCALE | 
Each end of N.& S. Runway has, for 100’ from each end, 
Aspha!t Surface treatment |%" thick, inverted penetration. Uastahts enenh eutand 
due to contour of field 
ey Oeste °° “3 oe Pitete ri oF a 2 ooo "es" ete: ee of aee 
oe YY sees tag os Nene ahs o. oefye 5 0°y * O-%6 eG o° 2 a, ee See4 
. See ee ee COST OF RUNWAY SURFACE 
— 'h"Asphalt Surface Treated Wearing Course, Inverted Penetration. BASE AND SUB-BASE PER SQYD, EXCLUSIVE 


OF GRADING, DRAINAGE, ENGINEERING, ETC. 
ORAWN CHECKED | APPROVED 
Y ey 
. 12 CHES (Tite) 
VERTICAL CROSS SECTION SCALE 
Fig. 14.—Kell Field, Wichita Falls, Texas. 





6” Well- compacted Native Gravel. 











CITY ENGINEER 
































Roads and Streets 
AIRPORT RUNWAY CROSS-SECTIONS 








TYPICAL CROSS SECTIONAL VIEW GENERAL NOTES _ 
Oo 


ASPHALT 


AIRPORT IS LOCATED 3 MILES SOUTHWEST 


F FROM BUSINESS CENTER OF CLEVELAND 
RUNWAYS 


EAST-WEST RUNWAY (100 WIDE, 2500°LONG, 27,778 5SQ.¥0S.) 
SLOPES TO CENTER WHERE INLETS ARE PROVIDED. THIS RUN WAr 
te HAS | 2" GRANULATED SLAG INSULATING COURSE , 4°WAFER 
LATERAL i BOUND MACADAM LAYER, 3”ASPHALTIC MACADAM LAYER 
ANO Ih” ASPHALTIC CONCRETE SURFACE COURSE 

GRANO STAND TO ACCOMMODATE VISITORS TO ANNUAL A'® 
RACES LOCATED NORTHWEST OF LANDING FIELD 











an es “7 eee -- igs hhh SUDBPEIEOI C+ Ob oe, 
+o - ) . DAG ENP ara tA ¢ ey, rae. Cone Awe ane EORtMbE: 

; > Rs iL Revs “ Sie > Ae As Pe rf 2 ~~ eS BIE A Sey ie 
CER Sas Ti + MaDe USA: 5a A ge 


| © Seal Coat. : 

— 1%" Cold-Laid Asphaltic Concrete COST OF RUNWAY SURFACE 
“— 2" Asphaltic Macadam, Penetration Method BASE AND SUB-BASE ® PER SQYD, EXCLUSIVE 

— §"Slaq Base Course OF GRADING, DRAINAGE. ENGINEERING, ETC. 


ORAWN [CHECKED | APPROVE 
BY BY Ms ys (Z, 
4S 
® 


— 
© © 12 6 t4 INCHES yoke / 
Fee Pee Fee Fve | a - e pee 
VERTICAL CROSS SECTION SCALE 


Ts 
































big. 15.—Cleveland Municipal Airport, Cleveland, Ohi 











TYPICAL CROSS SECTIONAL VIEW GENERAL NOTES 


OF AIRPORT IS LOCATED 8 MILES SOUTHEAST 
FROM BUSINESS CENTER OF MEMPHIS, TENN. 
~ 4 2” WEARING COURSE OF HOT-LAID ASPHALTIC CONCRETE 
ASP HALT RUNWAYS COMPOSED OF @) PIT-RUN GRAVEL, (>) SAND, (C) OUST 
: » 4 AND (4) 8.86% OF 70 TO 8S PENT. ASPHALT, GRADING 
OF AGGREGATES WAS |” TO 3.6% RETAINED ON 200 
MESH SEIVE. 2° SURFACE COST 84.76 PER TON IN 
PLACE. AVERAGE SPREAD WAS $.!7 S@. YDS. PER TON. 
27,450 TONS WERE USED. COST OATA ON 2” ASPHALT 
ROAO-MIK NOT NOW AVAILABLE. TAXKI-WAY ANO PARK- 





oie — 
LATERAL SCALE 


[RUNWAY SLOPED TO FIT NATURAL DRAINAGE OF GRADED AIRPORT . ING LOT ALSO PAVED WITH ASPHALTIC CONCRETE. 
/ - eee 


; WORK WAS CARRIEO ON AS W.PRA. PROJECT ON 335 ACRES 
+> a * a 7 7 J y / 
A 








~ 
"sf a, 

os yA 

2" LAYER FLANT MIXED, LOCAL ROAD GRAVEL ¢@ ASPHALT 


COST OF RUNWAY SURFACE 
@”" COURSE GRAVEL SASE 


BASE AND TOP $0.78 PER SQYDLEXCLUSIVE 
i2"a 12” CONCRETE cURS OF GRADING, DRAINAGE, ENGINEERING, ETC. 

2 RETREAD, CRUSHED STONE é CUTGACK ASPHALT 

ON RUNWAYS A@ B EXTENDED — 


vi. SMITH | TE. Max, 
° i 6 9 12 INCHES (TiTLe) 


VERTICAL CROSS SECTION SCALE 


Fig. 16.—Memphis Airport, Memphis, Tenn. 




















CHECKED 4 APPROVED 
BY 








City ENOINEER 





























r GENERAL NOTES 
TYPICAL a VIEW AIRPORT IS LOCATED 5S MILES NORTH EAST 


FROM BUSINESS CENTER OF MORGANTOWN 
ASPHALT RUNWAYS UPPER PORTION OF BASE CHOKED WITH ¥%" TO Ousr 
‘ ‘ LIMESTONE SCREENINGS. 
— oh 59 BINDER PRE-MIKED IN CONCRETE MIXER, USING 2.9% 
ie x 1 CUT-BACK ASPHALT, RC-3. 

ee . WEARING COURSE PRE-MIXEO IN CONCRETE MIXER, 

USING 72% RC-2 

SEALEO WITH FINE STONE BROOMED OVER SURFACE, 

5 LBS. PER SQ.YO. 

BINDER AND WEARING COURSES MIXEO IN I}@MINUTES 

BATCHES. PLACED WITH MECHANICAL SPREADER 






































— 5/4” WEARING SURFACE- PREMIX RGZ AND *4 TO DUST LIMESTONE. abe Pn phen yoilhe ns 
ar , gow : - ' . YD, EXCLUSIVE 
11/4" BINDER COURSE RCS *4 TO 3/4 . OF GRADING, DRAINAGE, ENGINEERING, ETC. 
— 12” KNAPPED SANDSTONE BASE, 2-6” COURSES. 


. ORAWN [CHECKED | APPROVED 
PRIME COAT USING % GAL., LIQUID ASPHALT, MC-1, PER SQ.YD. SY BY 














0 3 6 9 i2 INCHES 
Fee Pew ree evs | 


(TiTL 8) 


VERTICAL CROSS SECTION SCALE — esis Nt Epeaun — TD 
Fig. 17.—Morgantown Airport, Morgantown, W. Va. 


























TYPICAL CROSS SECTIONAL VIEW GENERAL NOTES | 
OF AIRPORT IS LOCATED 4 MILE S-Sovrewest 


FROM BUSINESS CENTER OF Rocuestta Ny 
ASPHALT RUNWAYS : 


75 Base of broken stone, rolled and filled 
ne a with4o% run of bonk sand, by volume Top 
LATERAL SCALE ! 


course 2 of “2 stone rolied and treated with 

___ Surface Coat of 40 lbs. No.I stone and 2 gal \4 aot N ¥ ome ne apogee th p P 
+. halt. T RC r d as It penetrotion per sq yd Seal coato 

urbe Aspne "i easun rae a 30% of #f Stone ond f gal SN YS spec c4D 

r sq.yd Surfoce cost of 4do*of #1 stone and 

Se! of NYS spec. G4 per sq yd. Allbituminouss 

material applied with power spreader and 
each course rolled with totonroliers 


COST OF RUNWAY SURFACE 


- . ¥ " BASE AND SUB-BASE $ PER SQYD, EXCLUSIVE 
Broken stone bose Jo} loose ocodem top SY ‘cose, roned OF GRADING, DRAINAGE, ENGINEERING, ETC. 
vetied to8- to2 N@2 stone- Filler N@l stone 


ORAWN CHECKED - 
Filler - rum of bank sond 40% Solbs. per sqyd BY BY a ra 
Bituminous material 225 go! per sq yd a... 


° 3 6 9 zwiwenes 5° sand per sq yd. shallipossa ("1 2, 
[pa Pea res tv) : y & ‘bh. MW rhea 

Sieve —__- 
VERTICAL CROSS SECTION SCALE 8 —— = 


Fig. 18.—Municipal Airport, Rochester, N. Y. 





75 












































February, 1939 





AIRPORT RUNWAY CROSS-SECTIONS 














TYPICAL oS VIEW 
ASPHALT RUNWAYS 


ai. 100" J 
LATERAL ; SCALE Sear coat. ! 
If COLD ASPH. CONCRETE WEARING SURFACE 


le 100° 
eo 


’ 
8g ASPH. STABILIZED QUARRY RUN ROCK BASE 










SECTION X-X 
2 Sear coat FILL CONST. OF ASPH.CONCRETE OR ASPH. STABILIZED QUARRY 
ib COLO ASPH.CONCRETE WEARING SURFACE RUN ROCK, DEPENDING ON THICKNESS. 
° . 
Bh Asn. STABILIZED QUARRY RUN ROCK BASE 8) Existing pavement; 6’ asPH STABIL. QUARRY RUN 
= . == ROCK BASE & $ ARMOR COAT, 








NOTES 
AIRPORT IS LOCATED (2 MILES SOUTH 
FROM BUSINESS CENTER OF SAN FRANCISCO. 


GENERAL 


SEAL COAT; 4GAL EMUS, ASPH. & S® SANO PER 3Q. YD. 

WEARING SURFACE; If OF CRUSHED ROCK MIXEO WITH 
7.5% TO 9.25% BY WT. OF EMULS. ASPH. 

Base; 62 OF EMULS. ASPH. STABILIZED QUARRY RUN 
ROCK CONSTRUCTEO IN 2 LAYERS, USING MIN, OF 
3% BY WT. OF EMUL. ASPH. 

FILL OVER EXISTING PAVEMENT USEO TO INCREASE 
HEIGHT OF CROWN; SHALLOW FILLS MADE OF ASPH. 
CONCRETE COMPOSED OF CRUSHED ROCK MIKEO WITH 
6% TO 7.25% BY WT. OF EMULS. ASPH ; DEEP FILLS MADE OF 
EMULS. ASPH. STABILIZED QUARRY RUN ROCK, USING 
MIN. OF 3% BY WT. OF EMULS. ASPH. 





COST OF RUNWAY SURFACE 


BASE AND SUB-BASE $ PER SQ.YD., EXCLUSIVE 
OF GRADING, ORAINAGE, ENGINEERING, ETC. 












































; /. - ORAWN |CHECKED | APPROVED 
—_ ae 7s 75 — BY BY 
> - = a ae 
° 6 INCHES (TrTLe) - of Utes. , 
G Jabot _ tits \ 
VERTICAL CROSS SECTION SCALE 4 
Fig. 19—San Francisco Airport, San Francisco, Calif. 
GENERAL NOTES 
TYPICAL CROSS SECTIONAL VIEW AIRPORT IS LOCATED 7 MILES SOUTHEAST 
OF FROM BUSINESS CENTER OF SIOUX CITY 
ASPHALT RUNWAYS 4 Conmncrao Svacnaor, FI of *F bev sox re 
' s0-00" i. genes" 1 (aoe 
sh LATERAL ; SCALE A graanitzto Gasd, Fl of not more then IF 
Aeving 20% serge grere/- 20% pea g (ove! - 424% 
Concrete S000. 5% river send-/tht se// 
ag te” Bese to be mixed, end relied with « sheaps foot 
































rel/er. 
Paimtn on Ena, By gel o*) if necessery: 












































LL fy TAME LAM AALMLA LTS DIELE POLI / (A Wt Asprasr Concarrée Suaracina, Compe oe 
LLM LEELA LL Ee Og RT Shee we EPS ES ET Tr glere!, Comerete Send, river send, yellow Chey and 
—_— T 

} 
| | yf" AsewacT Concrere SuRFaciNnG - wee, ST OF RUNWAY SURFACE —— 
j Sang Soapaes _—- 7 BASE AND S0B-BAse ® Beh SQVOEXCLUSIVE 
beens OMPACTEO VEGAAD OF GRADING, DRAINAGE, ENGINEERING, ETC. 
DRAWN [CHECKED | ap; /€D 
BY BY 
° 6 9 i2 INCHES (ithe) 
Baath Curry ENGINE FE 
VERTICAL CROSS SECTION SCALE NOUN 
hig. 20.—Sioux City Airport, Sioux City, Iowa. 
GENERAL NOTES 
TYPICAL CROSS SECTIONAL VIEW AIRPORT 1S LOCATED 1.5 mites EAST 
OF FROM BUSINESS CENTER OF CONCORD,N.H. 
ASPHALT RUNWAYS NATURAL BASE — COURSE SAND. 
- 50’ S. 50° 4 6* GRAVEL BASE - BANK RUN GRAVEL LAID IN 
—e LATERAL SCALE ] $4 toh WET ANDO ROLLED WITH 
2” CRUSHED STONE EMULSIFIED ASPHALT BASE - 
ASPHALT APPLIED PENETRATION METHOD, | GAL. 
6” CROWN PER SQ.YD. ROLLED, BEFORE & AFTER ASPHALT 
1) APPLIED, WITH FIVE TON ROLLER. 







FERGUS es aS 


” CRUSHED STONE - PENETRATION METHOD EMULSIFIED ASPHALT SURFACE, SEAL COATED 
WITH EMULSIFIED ASPHALT AND SAND COVER. STONE = PEA STONE 


L__-. 2” CRUSHED STONE - PENETRATION METHOD EMULSIFIED ASPHALT BASE. 
STONE GRADED 1%” TO | e” 
6” BANK RUN GRAVEL BASE 

0369 ¥ INCHES 


VERTICAL CROSS SECTION SCALE 








1” PEA STONE EMULSIFIED ASPHALT _ SURFACE - 
ASPHALT APPLIED PENETRATION METHOD, | 

GAL. PER SQ. YO. SAND COVER. ROLLED,BEFORE 
& AFTER ASPHALT APPLIED,WITH FIVE TON ROLLER. 





COST OF RUNWAY SURFACE 


BASE AND SUB-BASE $0.75PER SQYD, EXCLUSIVE 
OF GRADING, ORAINAGE, ENGINEERING, ETC. 

















ORAWN CHECKED _ 
bY BY . 
G.ALF. €£.8. | (TTL) 
<. CITY ENGINEER 














Fig. 21.—Concord Airport, Concord, N. H. 











TYPICAL CROSS SECTIONAL VIEW 
ASPHALT RUNWAYS 


SCALE 


5000" 50°00" -| 





T 


+ 
LATERAL ; 


5 APPROX.6 CROWN) 




















L SURFACE SEAL COATED WITH EMULSIFIED ASPHALT AND 94-INCH STONE 
4-INCH PENE TRATION MACADAM- 2:INCH STONE AND EMULSIFIED ASPHALT 
12-INCH HEAVY GRAVEL BASE 





6 9 i2 INCHES 


VERTICAL CROSS SECTION SCALE 


GENERAL NOTES 
AIRPORT 1S LOCATED 3.6 MILES WEST 
FROM BUSINESS CENTER OF PORTLAND 


EXISTING SOIL EXCAVATED AND GRADED AND A ONE 
FOOT DEPTH OF HEAVY GRAVEL PLACED AND ROLLED. 
FINISHED SURFACE COMPOSED OF 4-INCH CRUSHED 
STONE PLACED AND ROLLED AND PENETRATED 
WITH EMULSIFIED ASPHALT FOLLOWED BYA SEAL 
COAT OF EMULSIFIED ASPHALT COVERED wiTH 
%-INCH STONE ANDO ROLLED. 





COST OF RUNWAY SURFACE 


BASE AND SUB-BASE $ PER SQ.YD, EXCLUSIVE 
OF GRADING, ORAINAGE, ENGINEERING, ETC. 




















ORAWN |CHECKED | APPROVED 
BY BY 
F.M.C. EM. 
Re (TTL) 


COMMISSIONER OF PUBLIC WORKS 




















Fig. 22.—Portland Airport, Portland, Maine. 








Roads and Streets 


AIRPORT RUNWAY CROSS-SECTIONS 


TYPICAL CROSS SECTIONAL VIEW GENERAL NOTES 
oF 








AIRPORT IS LOCATED 2 MILES frurheer 
FROM BUSINESS CENTER OF Hertford. Conn on 
ASPHALT RUNWAYS te at bank of he Comet Per 
Toots on soil showed 90% passing 200 mex sersen Sond 
» % _ with sel rate of 2 parts & sand te! part of sel 
—_—_— . mi ftom 2 maed wth stabdaer tated F200 gol water te 600 
LATERAL 8 SCALE ge! wtphel? aemulsen and applied 2! cate of Egat perp 
ak appleatiaans 
Middle Player mined with F00 gal water Fe ¥ gel emelsen 
2° > 40¢ 6 « 





RS } Wighy ny igi oh fats e . =" Se y Prer the base 13 therougly dry st 1a gver eo surtace treat 
7 I nom 4 ++-+ vi as ment of & gal /ig yd of stablner and sram arogged 
WITT J om $+}+ The weer erat 14 constructed a3 fucrbed im rete en 
Yq e erase section Stabilization done by dla c7g 404 tescung. Short 
portion of bese om Runway No.2 m «e276, “00d labor ond plas te, 


£ Trap rockwith Sappheatons of Asphalt emubsion tellewed twice by trap reek miner. 


serenvage ana ence hy sand Wearing Course (8 Stone choked with 4 trap reck COST OF RUNWAY SURFACE 


d Aveet @multiled taphe tlebalined base 
Lmututed wapral? stabehzed hove fmulsitied Asphalt in Base varies from 2 gals. to £18 gals ap yd BASE AND SUB-BASE $/ 25 PER SQ.YO, EXCLUSIVE 
Lrrehed = emulstied asphalt stebetzed bese OF GRADING, ORAINAGE, ENGINEERING, ETC. 


eee Sealed with fmul Arp, 4 gel end 8lbs. ard per ag yd. ORAWN [CHECKED 
BY BY 


? i 6 | ¥ ienes ya 
VERTICAL CROSS SECTION SCALE 
Fig. 23.—Brainard Field, Hartford, Conn. 
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TYPICAL CROSS SECTIONAL VIEW GENERAL NOTES 
OF 


AIRPORT IS LOCATED 3% MILES 
FROM BUSINESS CENTER OF ALSUQUERQUE,N.M. 


ASPHALT RUNWAYS BASE COURSE OF PIT-RUN GRAVEL FURTHER STABIL- 
: 100’ 1LEO WITH ADDITIONS OF CALI CHE O1SCEO*IN 
+++ WEARING COURSE (2)@" THICK) CONS!STS OF CRUSHED 
LATERAL ; SCALE GRAVEL !*OOWN. ASPHALT BINDER USED WAS 1.1 GALS., 
5Q@.YO., MC-3. WEARING SURFACE CONSTRUCTED BY 
ROAO-MIK METHODS. SEAL COAT CONSISTS OF LIQUID 
ASPHALT, RC-3, % GAL. PER SQ.YO 











COST OF RUNWAY SURFACE 
/ __ 7A&*Compacted mixture of Pit-Run Gravel to which Slayer BASE AND bs tg $0.35 PER SQ.YD. EXCLUSIVE 
of Caliche was added and thoroughly mixed. OF GRADING, ORAINAGE, ENGINEERING, ETC et 
/ 2%" Compacted Wearing Course composed of Crushed Gravel Sawn leneente 
APPROVED 
——— with |./ Gal. MC-3 Oil per sq.yd. and ¥% Gal. RC-3 per sq. yd. BY BY 4 
Seal Coat ZA ich 


° | 6 9 I2 INCHES (TiTLe) 
AiRPoeT PR LNG 
VERTICAL CROSS SECTION SCALE SPST TBO. Ena e. LGA 
Fig. 24.—Albuquerque Airport, Albuquerque, New Mexico. 
































TYPICAL CROSS SECTIONAL VIEW GENERAL NOTES 


OF AIRPORT IS LOCATED 4.3 MILES So”7A 
FROM BUSINESS CENTER OF YoLrve 
ASPHALT RUNWAYS 4 CLAY GhUEL 5 AGM CONOSE WTABILIZED WITH 
. ' LAU MAILED ASPHALT, BASE COVPSE COST 786 50D. 
20-0 sie 52-0 2° SURFACE COURSE COST 43¢ S8.V0. SURFACE 
LATERAL SCALE COURSE CON STS OF PLENT-U LOCAL GRAVEL 
AND FINE JAVO AND SPERCENT 72 6 PERCENT MES 
MADING OF GRAVEL AND. SAND 3 72 AND /NCL- 
-WOING AVERAGE OF 9 PERCENT PAISING NO 
200 SJEVE. SEAL-COATED WITH PC-4, 
SEAL COAT OF 0.15 GALS. CUT-BACK ASPHALT, RC-2 SAND COVER. 
[ PER $Q.YO., SANOGLOTTER LONG/TUDINAL SCALE Of PUNWAPS (N LANOUTN 
4L50 BPDPLIESTO LATERAL DIMENSIONS INLAY OUT 


LY YL MME. COST OF RUNWAY SURFACE 
BASE AND SUB-BASE $/.2/ PER SQYD. EXCLUSIVE 
4 EMULSIFIED ASPHALT CLAF- GRAVEL BASE OF GRADING, DRAINAGE, ENGINEERING, ETC. 


2° PLANFINU GRAVEL- SAND-ASPHALT (0-3) DRAWN [CHECKED | APPROVEDY 
* GRAVEL BORDEP WEARING OUMSE Pe GRAVEL SQORDLR BY BY lif. a+ ii? 


Vdd CMT | WHS. |"Scew reer 
VERTICAL CROSS SECTION SCALE 
Fig. 25.—Moline Airport, Moline, Il. 
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GENERAL NOTES 
TYPICAL ee VIEW meneud ME Aen ieee eevee 


FROM BUSINESS CENTER OF TOWA Crry, Lowa 
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Fig. 29.—Municipal Airport, Fort Wayne, Indiana. 
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OBSERVATIONS 
BY THE WAY 


A. PUDDLE JUMPER 


@. See the officer sitting in the car? 
He has a stop watch in his hand. 
How do I know? He stopped me in 
Victor, Iowa, because I exceeded the 
village’s 25 mi. per hr. speed law. 
Down the road within his sight he has 
a mark. 330 ft. further he has an- 


other. By clocking a car he checks 
the speed. He made me go out of 
town and come back again within the 
proper speed. I wasn’t the only one, 
either. 

. ° 
@ Take it for what it’s worth: 

“Goodby, God, we’re going to Ar- 

kansas,” or “Good, by God, we're go- 
ing to Arkansas.” Commas or voice, 
inflection can be important. But why 
pick out Arkansas? 

* ° 
@. Powers of Arizona was telling me 
about a method of resurfacing rigid 
pavements, that I never heard before. 
He says they place a cushion course 
of stabilized soil which, at the mini- 
mum point is 1% in. thick, on top of 
the rigid pavement before they re- 
surface with a bituminous mixture. 
He says it prevents cracks from com- 
ing through to the surface. 

+ . 
q@ I saw a novel idea on U. S. 80 
in Texas on the concrete bridges. The 
state had cantilevered walkways on 
both sides, outside of the heavy con- 
crete handrail, and made them of steel 
plate for the floor and pipe for hand- 
rails. They were painted aluminum 
and looked very good. 


@ From the Montana “Center Line,” 
we glean the following: 

THE ENGINEER 

(Author Unknown) 
Who comes with pencil sharpened keen, 
With profile long and sober mien, 
With transit, level, book and tape, 
And glittering axe to swat the stake? 


Who sets his level, bends his spine, 
Squints thru the glass along the line, 
Then waves both arms at a rapid rate, 
Yells, “Hold that . . . rod up straight”? 


Who turns with haste the figured page, 
And tears his hair with maddened rage, 
And then with patience out of joint, 
Ties in another reference point? 


Who rises and snorts like one insane, 
Jumps in the air and claws his mane, 
Whene’er he sees a fresno take 

A whack at his most cherished stake? 


Who swears he’ll charge “an even ten” 
For stakes destroyed by mules or men, 
While on all fours he tries in vain, 

To find the vanished stake again 


Whe deals with figures quite profuse, 
And tells you solid rock is loose, 

That hard pan’s nothing more than loam, 
And gumbo’s lighter than sea foam? 


Who calls it your “unrivalled gall” 

Whene’er you kick for overhaul, 

And gives your spine the frigid chill, 

Whene’er you spring an “extra” bill? 


Who, after all, commands our praise, 
In spite of his peculiar ways, 
While others harvest all the gains, 
That spring from his prolific brains? 
THE ENGINEER. 
Submitted by Fred M. Brown, 
Division Engineer. 
Can anybody tell us who was the 
author of this poem? 
a7 o 
@ Favorite pastime at conventions: 
Standing around the hotel lobby, 
smoking, and trying to feel comfort- 
able. Chief Engineer Purcell of Cali- 
fornia expressed his discomfort. 
Dressed in his “soup and fish,” he 
kept saying to his partner, “Come on, 
let’s get out of here.” 


Roads and Streets 


@ Ou, Mamma!—One of the cur- 
rent popular songs recites the thrills 
of a demure girl when she receives 
the glances of the butcher boy, the 
baker boy, etc. Each time she ex- 
claims, “Oh, Mamma!” 

That there is sound business in that 
“Oh, Mamma” psychology is demon- 
strated by a firm retailing gasoline in 
Milwaukee, Wis. Several attractive 
girls were hired as hostesses. They 
wiped off the windshields with such 
pleasing smiles that the male attend- 
ants received scant attention. Com- 
plaints were made by the men, who 
asserted that the girls were causing 
too many “Oh, Mamma” exclama- 
tions from male customers, thereby 
disrupting orderly course of the busi- 
ness. But the management pointed 
out since the girls had “manned” the 
station, business had increased to such 
an extent that an additional male at- 
tendant had to be hired. 


@ Herewith a couple of state high- 


way engineers welcoming me to their 
states. 
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@ Pennsylvania state highway de- 
partment maintenance men cleaning 
mud off the highway in the interest of 
greater safety. With prospects of a 


freeze they decided that if the mud 





froze, motorists would encounter 
skidding conditions. The picture was 
taken at the intersection of U. S. 6N 
and Pa. 18, where the latter goes 
north to Erie. 
a . 

@ Incidentally, having a meeting of 
the A. A. S. H. O. in your state is 
a good idea. It causes all engineers 
to spruce up their roads. The route 
of the Texas Caravan after the A. A. 
S. H. O. meeting showed all the ear- 








talking about his friend, the next 
speaker, Senator Connally of Texas. 
He told this story about the time that 
Connally was ill and had called a phy- 
sician to diagnose his ailment. The 
absent minded doctor reached into his 
black bag, pulled out an instrument 
and inserted the instrument in Con- 
nally’s mouth. Then he took his wrist 
to count the pulse. The instrument 
was a barometer instead of a ther- 
mometer. Absent-mindedly, still, he 
read it and said, “You're dry and 
windy.” 
ee ¢e@ 

@ This man Jagoe, president of 
Public Construction Company, Den- 
ton, Texas, is a highway contractor 
with a flare for invention and a de- 
sire to attain construction perfection. 
I have already shown pictures of 
road machinery which he has devel- 
oped. Herewith is a picture of an 
attachment for an Adnun black top 
paver that he has developed with the 


marks of action similar to that kind \. 


of preparation a military outfit expe- 
riences in getting ready for an “in- 
spection.” Even the metal protection 
plates on the piles of the ferry slip 
near Galveston were freshly painted. 
The Galveston ferry boat was slicked 
up like a brand new band box. 
e + 


@. Speaking of ferry boats reminds 
me of the story about the gigolo who 
asked a longshoreman one day whch 
way it was to the ferry boat. Gruffly 
the longshoreman replied, “Well, I'll 
be d—d, I knew there were a lot of 
you guys in New York, but I never 
knew you had a boat.” 


@ George Martin, Consulting Engi- 
neer, Barrett Company, told me off 
pretty smoothly in Washington dur- 
ing the Highway Research Board 
meeting. Last fall I wondered (in 
print) if the black-top road surface 
being placed on a wet concrete slab 
surface just west of Baldwin, N. Y., 
would stick. George wrote me about 
a recent inspection he had made and, 
by letter, assured me that the job was 
fine. I failed to acknowledge this let- 
ter, expecting to print a portion of it, 
when I needed material. Smoothly, 
friend Martin reminded me I failed to 
acknowledge his letter. He knew that 
I think the failure to acknowledge 
correspondence is an unpardonable 
sin. I probably would have blushed, 
were it not for the fact that my skin 
is thick, tough, and tan. 
ee °e 


@. Congressman Wilbur Cartwright 


of Oklahoma (apparently both sides 
of the Red River claim him) was 








idea of attaining smoother surfaces. 
It is a knee-action, hydraulically ac- 
tuated pair of extended arms that op- 
erate on a principle similar to knee- 


action in motor vehicles. Roughness 
coefficient of surface was reduced 
from 140 per mi. at 60 mph to 20 or 
25 per mi. at 60 mph with the same 
automobile. 
cs . 
@ I have always contended it can’t 
happen to me—but just out of San 
Antonio, Texas, on that undivided 
portion of the 4-lane road to Austin, 
it nearly did. All I can recall of that 
uncontrolled, meteoric automobile 
speeding at me not 2 car lengths away 
is the shape of the front tire and the 
screech of rubber. To avoid striking 
me as I moved along in my own out- 
side lane, the driver of the careening 
meteor cut his wheels back toward 
his own side of the road. The tire 
was bulged completely under the car 
which gave the wheel the appearance 
of riding on the rim. I should have 
stopped and punched the d— fool 
driver smack on the nose. He had 
enough trouble, though, when he 
finally ended up through the fence 
over in the field on the right. 
| 


@ At a highway engineers’ banquet, 
somewhere—Lansing, Michigan, as I 
recall—we got to talking about high- 
priced words. Harvey Whipple, Sec- 
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retary oi the American Concrete In- 
stitute, I believe it was, who said one 
word that cost him $17.00 was “ager- 
atum.” I’ve heard of high-priced 
words like “intertransubstantiation- 
ist” and “phenoltetrachlorophthalein,” 
but they never cost any $17.00. 
* ° 

@ On the A. A. S. H. O. Texas 
Caravan trip A. P. J. was really 
jumping puddles. Along one road on 
the way to Corpus Christie from the 
north I passed a puddle about 50 ft. 
in diameter with a dike all around it. 
Waves of water were shooting high 
into the air. The Texans tell me it is 
an uncontrolled gas well that has been 
going wild for two years. 

And then, it’s quite a puddle over 
which Rear Admiral Van Lundin’s 
navy operates. 

- 
@. Under construction on U, S. 522 
near Hancock, Maryland, is a long 
bridge. It is known to Marylanders 
as Tabler’s Folly but it certainly was 
a bargain for West Virginia. Poli- 
tics does funny things. 
ee se 


@ Experimental crash’ bumper in- 
stalled at street car loading platform 
in Middletown, Ohio. The smooth 
metal cylinders, which have open 
ends, are so designed that if struck 





head on by an automobile will col- 
lapse successively and bring the ve- 
hicle to a stop without serious dam- 
age to the car or driver. 


@ Some highway highlights of 
1938: Commendable reduction in 
traffic toll; changes in at least 10 
states of highway directors or chief 
engineers due to political changes; 
flood of super highway bills intro- 
duced in Congress; both the amount 
of work done per mile of improve- 
ment, and the total mileage improved 
considerably exceeded the average — 
rates over the past 10 years; surface 
smoothness of Ohio’s_ highways 
greatly improved; three states, Cali. 
fornia, Michigan and New Hamp- 
shire, adopted constitutional amend- 
ments against diversion, thus joining 
the ranks of Colorado, Kansas, 


Maine, Minnesota and Missouri. 
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GOOD ROADS PROVI 


A trip to the dentist holds no terrors 
for many rural residents of Louisiana 
today—not because more powerful an- 
esthetics have been discovered to alle- 
viate the pain of dental drilling, but 
because rural Louisianians no longer 
have to dread going to the dentist. The 
dentist comes to them on the wheels of 
a streamlined trailer over an improved 
secondary road. 

A unique system of providing dental 
care for the poor by means of mobile 
dental units which travel through re- 
mote rural sections of the state was 
established in December, 1937. Inaugu- 
ration of this “dentistry on wheels” was 
based on the realization that poverty is 
very often due to poor health, and poor 
health may, in many cases, be blamed 
on bad teeth. The Louisiana Hospital 
Board, therefore, began operation of 
twelve dental trailers, each containing 
a fully equipped dentist’s office on wheels 
towed by an automobile, to provide the 
needy with dental treatment they could 
not otherwise receive. Many farmers 
and their families have received their 
first dental treatment in one of these 
trailers. An average day sees the treat- 
ment of fifteen persons in each of these 
units. 

Since establishment of this service, 
the trailer dentists have made it pos- 
sible for nearly 40,000 persons to have 
their teeth cleaned, treated, filled or 
extracted. It is expected that, as a re- 
sult of the system which has now 
passed the experimental stage, the gen- 
eral health of the rural citizens will be 
greatly improved and many citizens 
now incapacitated because of ill health 
will be made self-supporting. Particu- 
lar benefit should be reflected in the 
children and younger people who are 
now able to receive expert dental care 


during the first stage of tooth defect. 


DE DENTAL CARE 


The state itself will benefit from the 
decrease of people on the relief rolls 
and the increase of strong, healthy 
citizens. While the action of the hos- 
pital board in establishing this service 
a year ago is directly responsible for 
these advantages, much credit must 
also go to the state highway depart- 
ment. If improved highways had not 
made it possible for these trailers to 
travel into rural areas, thousands of 
farm families would still be deprived of 
dental aid. Bad roads would slow down 
the units, drastically reduce the num- 
ber of calls that could be made in one 
day and, in many cases, completely pre- 
vent the traveling dentist from reach- 
ing many sections of the state. 

While trailer-dentistry is something 
new under the sun, traveling nurses 
have been bringing medical aid to farm 
homes for more than 25 years. A sur- 
vey made in 1937 shows 5,140 nurses 
of the United States Public Health 
Service engaged in rural health activ- 
ity. These nurses care for the sick and 
teach the farm families to care for 
themselves. Courses in first aid and 
hygiene are on the program of many 
rural communities. Rural interest has 
been awakened in improvements for 
sanitary facilities, water supplies and 
the eradication of disease-encouraging 
conditions around homes and farms. 
The rural nurse, with her black bag of 
modern medicine and her late model 
automobile, is producing very tangible 
results. The constant improvement of 
the state highway system will make it 
possible for her to increase the scope 
of her activities, to widen the area of 
her visits and to make medical assis- 
tance and nursing care for the rural 
family an always-available aid, rather 
than an infrequent luxury. 


COMMITTEE ON DIVERSION 
REPORT TO HIGHLIGHT 
ARBA CONVENTION 


The report of the ARBA Committee 
on Diversion, which will be presented 
at the 1939 Convention and Highway 
Exhibit of the American Road Builders’ 
Association in San Francisco’s Civic 
Auditorium, March 7-10, will serve as 
a guidebook for anti-diversion cam- 
paigns throughout the country. At a 
committee meeting in Lansing, Mich., 
on January 4, it was decided to publish 
this report in a 50-page “bible” to help 
good roads advocates in their efforts to 
secure passage of anti-diversion amend- 
ments to the constitutions of states that 
still practice the misappropriation of 
highway money to non-highway proj- 
ects. This anti-diversion “bible” will 
contain a complete case history of the 
methods and procedures used by the 
seven states that have already been 
successful in obtaining amendments. It 
will also include a complete statistical 
summary of all highway funds diverted 
in the various states to date and the 
amount of good and safe roads that 
could have been built with this money. 
A survey issued by the ARBA commit- 
tee shows that campaigns for anti- 
diversion amendments are now under 
way in ten states. Most of the state 
legislatures will meet this year and a 
plan of action was outlined at the Lan- 
sing meet to prevent groups within 
these legislatures from cutting further 
inroads in the highway funds. Diver- 
sion will be only one of the timely and 
important highway subjects considered 
at the 1939 ARBA Conclave. Delegates 
from the forty-eight states and twenty- 
five foreign countries will learn about 
the modern methods and see the modern 
machines and materials that they will 
use to build the “Highways of Tomor- 
row.” Word has gone out that the 36th 
annual Convention and Highway Ex- 
hibit of the American Road Builders’ 
Association will be the starting gun for 
tomorrow’s increased highway construc- 
tion. 
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With Our State Groups 





ALABAMA 





The seventh annual meeting of the 
Alabama Road Builders’ Association 
was held in the Whitley hotel at Mont- 
gomery on February 1. Officers for 
1939 were elected and William C. Slee, 
assistant engineer-director of the 
ARBA, addressed the convention on 
‘The Trend of National Highway Legis- 
lation.” Frank M. Dixon, new governor 
of Alabama, outlined his road program 
for the next four years at the banquet 
in the evening. Congressmen Frank 
Boykin, Luther Patrick and John J. 
Sparkman and Senator Lister Hill were 
honored guests. Alex Hancock, who 
has been president of the association 
for the past seven years, presided. 


MICHIGAN 


The Michigan Good Roads Associa- 
tion staged its second annual statewide 
banquet on February 3. Composed of 
all Michigan associations concerned 
with good roads, including the Michi- 
gan Road Builders’ Association, ARBA 
affiliate, the federation was host to ap- 
proximately 2,000 guests. Governor 
Frank DBD. Fitzgerald of Michigan, 
ARBA Engineer-Director Charles M. 
Upham and ARBA President and Mich- 
igan State Highway Commissioner 
Murray BD. Van Wagoner were banquet 
speakers. Carl Bowen of the Ottawa 
County Road Commission is president 
of the federation and Otto Hess of the 
Kent County Road Commission served 
as general chairman of the banquet. 
Floyd E. Koontz, secretary of the 
MRBA, assisted him. 


OHIO 














The convention meeting of the Ohio 








WESTWARD HO! 


R OAD BUILDERS who plan battles against the diversion of highway money 
at convention sessions of the ARBA Pacific Coast conclave will find a much 
pleasanter form of diversion awaiting them in their leisure hours. “Time out” 
for delegates to the 1939 Convention and Highway Exhibit will undoubtedly 
mean a trip across the Bay to Treasure Island. Pictured above are some of 
the palaces and towers constructed for the Golden Gate Exposition, which will 
be in full swing during the ARBA meet. Road builders can profitably and 
enjoyably divide their time between the “Highways of Tomorrow” in San 
Francisco’s Civic Auditorium and the kaleidoscopic picture of America yes- 
terday and today on Treasure Island. Also shown above is part of the six-lane 
causeway leading from the San Francisco-Oakland Bay Bridge, another main 
attraction for members of the highway industry and profession. 


Division, ARBA, will be held at the 
Neil House in Columbus on February 
23. Speakers at the afternoon session 
will show the importance of the state’s 
road-building industry to contractors, 
machinery manufacturers, supply deal- 
ers, professional engineers and labor. 





The 1939 anti-diversion program will 
be stressed at the evening banquet. The 
president, secretary and treasurer will 
report at the morning business sessions. 

cers will be elected at a dinner- 
meeting of the board of directors on 
February 22. 
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MODERN TOPOGRAPHIC 
MAPPING 


OPOGRAPHIC mapping of land areas may be 
classified, historically, in two periods, ancient and 
modern. The periods are clearly separated on the 
date of December 17, 1903, when the Wright Brothers 
with their 12 hp. motor flew for 12 seconds and on a 
fourth attempt soared 852 feet in 59 seconds. This was 
the birthday of aviation and also of modern mapping, 
for now airplanes with dependable engines, ample weight 
carrying capacity, increased cruising radius and per- 
formance at high altitudes, have made aerial photographs 
practicable anywhere. With modern cameras we obtain, 
in a few hours, an extraordinarily detailed, accurate, per- 
manent survey record that by ancient methods would 
require years of work and when completed would not 
even approach the perfection of detail of modern maps. 
History of Mapping.—Our first authentic knowl- 
edge of the use of maps dates back to 3800 B.C. when 
the Babylonians are reported to have made a cadastral 
survey of their entire kingdom and left a few clay 
tablets containing what must have been an outline of 
their domains. The earliest record of an interest in 
map-making is contained in Strabo’s statement that the 
Greeks “honored Anaxamander (6th Century B. C.) 
not only as the first man who tried to fix the bounds of 
the earth, but as the inventor of cartography.” (“Old 
Maps and Their Makers.”” Louis A. Holman.) 

The first known reference to the properties of the 
magnetic needle is found in 1187, and the earliest men- 
tion of its variation was on Columbus’ first voyage in 
1492. During the 15th Century, several important de- 
velopments promoted the increase in knowledge of the 
world, the most important being the invention of print- 
ing, the voyages of Marco Polo, Columbus, Magellan, 
and others, and the correction of the prevailing system 
of astronomy by Copernicus. In the 16th Century, 
Gerhard Kramer, known to fame as Mercator, and his 
friendly rival, Abraham Ortelius, set the stage for 
making of maps of the world as we know them today. 
rom that date to the present moment adventurers, ex- 
plorers, navigators, and scientists have woven a network 
of crossed paths on the face of the earth and with 
compass, sextant, theodolite and log have mapped our 
globe. 

Definite progress in photography was made through 
the use of the camera by scouting planes in the World 
War to bring back a record of enemy positions. The 


stereoscopic process of development of contours from 
aerial photographs has been perfected since the war. 
Thus, it is seen that our modern maps are distinctly 
different from those prepared before we could rise above 
the land, make a faithful record of our observations on 





for Highway Surveying 


By J. C. CARPENTER 


Senior Highway Engineer, 
District No. 6, 
U. S. Bureau of Public Roads 


a sensitized plate or film, return to earth and, utilizing 
geodetically determined horizontal and vertical coordi- 
nates and the stereoscopic principle, transfer this record 
to a reliably accurate map showing a wealth of detail 
never before possible. 

In this modern mapping there are two distinct essen- 
tials: Accurate and comprehensive control and reliably 
correct development of topography. The first require- 
ment is met by geodetic control, and the second by the 
use of precise cameras, accurate flying and delineation 
of the contour lines by skillful operation of modern 
machines built to operate on the stereoscopic principle. 

Geodetic Control.—The foundation for complete 
geodetic control for the country has been laid, carefully 
checked and adjusted and is now ready for the erection 
of the framework that will be necessary for a complete 
mapping program. Present-day mapping, if executed 
without geodetic control, will be as unsatisfactory as the 
skyscraper without steel framework. 

Horizontal Control.—The first triangulation station 
was established by Ferdinand R. Hassler on July 16, 
1817, in Passaic County, New Jersey, about 15 miles 
northwest of the center of Manhattan, New York City, 
and from this beginning the horizontal network has been 
projected over the entire country. The first extensive 
adjustment to obtain reliable latitudes and longitudes for 
the stations along its length, was made on the trans- 
continental arc extending from Cape May, New Jersey, 
to Point Arena, California, a distance of 2,750 miles. 
The field work was accomplished from 1871 to 1897. 
By 1926 the net had been extended sufficiently to allow 
a final adjustment of the entire system to serve as a 
national basic datum for all time. Dr. William Bowie, 
then Chief of the Division of Geodesy, suggested a 
method of adjustment which is very rigid, gives full 
weight to all observations including base measurements 
and Laplace azimuths, and has met every practical 
requirement. This method was developed by Dr. O. S. 
Adams and used in the adjustment of both the western 
and eastern parts of the country. In this adjustment 
the position of the station at Meade’s Ranch in ae 
was held fixed and all other positions were checked and 
new geographic coordinates computed. Thus, the adop- 
tion of the North American 1927 datum was accom- 
plished and positions on this datum will be continued in 
use without change, indefinitely, except where actual 
earth movements are known to take place. In the 
United States alone this datum includes about 69,000 
miles of triangulation, 55,000 first and second order 
triangulation stations, 210 first-order and 54 second- 
order bases, 840 latitude stations, 691 longitude stations 
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and 1,152 azimuth stations. This datum has been 
extended through British Columbia to Alaska and into 
Mexico. 

There are many great advantages to be obtained from 
a strong rigid national standard horizontal control datum. 
In mapping, such a control is absolutely essential to 
avoid disastrous confusion, and to prevent gaps and 
overlaps when detached surveys are later joined to- 
gether. It is essential in settling boundary disputes, for 
reclamation and flood control, and in fact for every 
activity dealing with ownership and use of lands. 


Vertical Control.—Precise or first-order leveling 
was initiated by the U. S. Coast and Geodetic Survey in 
1878 and followed the transcontinental arc of triangula- 
tion along the 39th parallel. The national net now 
comprises more than 263,000 miles including 150,000 
beach marks. The last general adjustment of this net 
was made in 1929 and includes all the leveling in this 
country as well as some in Canada and also 26 tide 
stations on the Atlantic, Gulf and Pacific coasts. The 
value of a single leveling datum for universal use cannot 
be over-emphasized. Without such a common datum, 
confusion and chaos are bound to result. In New York 
City there were at one time eight independent datums 
used by as many organizations. 

It is important and essential that geodetic horizontal 
and vertical control be extended as rapidly as possible. 
The maximum immediate benefit from this control will 
accrue to the public if these extensions are carried along 
the important highways of the country. The densest 
population and highest land values are found along 
these highways. The skeleton network has been estab- 
lished and adjusted, and we are now ready to bring it 
down to earth. The best way to do just this is to project 
the triangulation along the highways. The establish- 
ment of points at readily accessible locations along the 
main highways at such frequent intervals that they are 
intervisible, the computation of their latitude and longi- 
tude and conversion to plane coordinates will allow the 
use of this universal datum, not only for all highway 
surveys, but for all other types of surveys, including 
all of the very important land boundary surveys. High- 
way engineers can bring about this most logical develop- 
ment by familiarizing themselves with the procedure 
to be followed in using this control and applying it to all 
their locations where the present network is available. 
For surveys near the existing arcs there will be very 
little additional cost of these ties, and as the procedure 
becomes routine it is entirely probable that the final cost 
of surveys will be materially reduced due to the accurate 
location of the numerous points. Certainly the value 
resulting from having all points located definitely and 
coordinated on one world-wide datum will be worth any 
small additional cost involved. After highway engineers 
realize the value of this procedure, it seems logical to 
presume that there will be an insistent demand for the 
extension of the control along the major highways 
where it can be used as a rigid base for all surveys and 
mapping. The Coast and Geodetic Survey has evolved 
a method of conversion of geographic coordinates to x 
and y plane coordinates which is so simple to apply that 
any surveyor or engineer can use it. It is as simple as 
the use of geodetic bench marks in leveling with the 
wye level, and certainly no engineer will use an assumed 
datum for his levels when he can start from a bench 
mark whose elevation above sea level has been established 
and adjusted. 

Development of Topography.—Mapping with aerial 
photography involves three steps: (1) The photography, 
(2) the extension of control to each picture area, (3) the 
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office procedure of converting the information on the 
prints to usable contour maps. 

Photography.—On April 1, 1938, 1,505,100 square 
miles of the continental United States had been photo- 
graphed. Six million dollars have been spent by the 
Department of Agriculture since 1926 and 65 per cent 
of the area was photographed for the Agricultural Ad- 
justment Administration for determination of crop areas 
and not for mapping. 

A large part of the air photography in the United 
States has been done using conventional commercial and 
military aircraft. The Fairchild Corporation has two 
planes equipped especially for air photography and the 
Abrams Aircraft Corporation has recently completed a 
plane especially designed for air photography which 
differs radically from conventional types. It has the 
following special features: forward and downward visi- 
bility, rapid climbing ability, high cruising speed, sta- 
bility, long cruising radius, supercharged motor and 
oxygen supply for the crew when working at high 
altitudes. 

The greater part of the photography in the United 
States has been done with five-lens, tandem-five-lens, 
and single-lens cameras. Great advances have been 
made in the development of precision cameras. The most 
recent of these is the nine-lens camera developed by the 
U. S. Coast and Geodetic Survey. This machine can 
photograph in one exposure, at an elevation of 21,780 
feet, 313 square miles. This means that a strip 18 
miles wide can be covered and the scale will be one half 
mile to the inch on the original film. Lieut. Reading 
says of this camera, “Last summer I sat operating the 
nine-lens camera of the Coast and Geodetic Survey as 
we flew along at 160 miles per hour in an Army Air 
Corps bomber three miles above the earth’s surface. 
All I had to do was watch the sights and levels while 
about every minute and forty seconds the shutters 
clicked and a fresh bit of film was automatically wound 
up. In an eighteenth of a second the light reflected 
from the earth below had recorded on that film every 
meander of coast and stream, every road, every building, 
every field and detail of importance in more than 120 
square miles of terrain. We finished photographing the 
1400 square miles in which we were interested with 
every detail photographed on 1 :20,000 scale, with plenty 
of overlap, in an hour and flew back to Washington.” 
A normal single lens camera will cover about 1/20 the 
area included in a single exposure of the nine-lens 
camera, a wide angle single lens 1/9 the area, and a 
tandem five-lens about 83%. With the larger area 
covered_proportionately less ground control is required. 

Field Work on Ground Control.—After the photo- 
graphs have been taken the ground horizontal and ver- 
tical control must be projected on the photographs. The 
prints are examined and prominent points selected to 
be tied in to the horizontal and vertical control. The 
stereoscopic plotting machine is capable of bridging 
fairly wide gaps in horizontal control, but obviously the 
larger the area covered by each exposure the wider the 
control lines may be spaced. With the more modern 
precise cameras, the vertical control can be spaced along 
the horizontal control, but with the older equipment a 
line of levels must be run along the lateral margins of 
each flight of pictures. The field parties carry the con- 
tact prints with them and select “picture points” such 
as road intersections, fence corners, building corners, 
lone trees or shrubs, oil derricks, and bridge abutments. 


Stereoscopic Plotting.—Since 1920, numerous ma- 
chines have been perfected for the development of con- 
tour maps from aerial photographs. The multiplex 

















52 


aeroprojector is one of the successful machines of this 
character and two of them are now in use at Temple, 
Texas, on the mapping of the Brazos River Valley by 
the Brazos River Conservation and Reclamation Dis- 


trict. This machine is operated on the stereoscopic 
principle and has been found to produce excellent maps 
at a very reasonable cost. Major Haquinius gives the 
cost of mapping by this method as about $44 per square 
mile for maps on a scale of 1:12,000 (1” — 1000’) and 
a contour interval of 10 feet. This cost includes aerial 
photos, horizontal and vertical control, stereoscopic plot- 
ting, drafting, editing, and technical overhead. Costs of 
mapping on this scale by ancient methods would have 
been from three to five times as great and results not 
nearly as satisfactory for the wealth of detail and 
accuracy obtainable from aerial photographs cannot be 
duplicated by plane-table methods. The photographic 
method has an additional distinct advantage in that any 
question in reference to the detail shown on the finished 
map may be settled by inspection of the photograph 
while a question on a plane-table map requires the re- 
occupation of all the survey points in the field. 


The uses for accurate, complete maps on suitably 
large scales are legion. Hundreds of different special 
purpose maps can be compiled from them, special studies 
can be made that were never thought of, entirely un- 
predictable at the time of survey. Hence, in mapping 
it is well to have a reasonable factor of safety to insure 
that the maps when put to the test, will satisfactorily 
serve every purpose that can reasonably be expected. 
Accuracy beyond immediate needs can be obtained with- 
out additional cost and it is well worth striving for. 


Engineers, with a very few exceptions, are indifferent 
to the value of modern maps. There are very few proj- 
ects started where adequate modern maps are available. 
Special surveys must be made for each case and when 
the work is completed, the surveys have little or no value 
for any future work. No doubt the cost of adequate com- 
plete maps could have been saved many times over, and 
better planned construction resulted if we had had these 
maps for all construction work performed in this coun- 
try. Highway engineers can materially aid in the de- 
velopment of better surveying and mapping, by utiliz- 
ing geodetic control for their surveys and joining in the 
effort that is now being made to extend the topographic 
mapping of the country. 


There is need for a revamping of the standards now 
in vogue for map scales. The majority of the topo- 
graphic maps of the country have been made on a scale 
of 1:62,500 and 1:125,000 corresponding to scales of 
approximately 1” = 1 mile and 1” — 2 miles, respec- 
tively. These scales have come down from a division 
started on the 1:1,000,000 scale. There is no reason 
for continuing to map on this scale, and there should be 
a definite conclusion as to the best scales to be used for 
future work. At this time it seems logical to advocate 
scales starting from the other end of the mapping pro- 
cedure. Highway maps are drawn on a scale of 
1” == 100’ and engineers’ scales are divided into 12 
inches and tenths of inches or multiples thereof. It 
is therefore suggested that we recommend scales of 
1:1,200; 1:2,400; 1:6,000; 1:12,000; 1:24,000, and 
1 :48,000. For contour intervals, use 1’, 2’, 5’, 10° 20 
and 40’. Such scales will allow the universal use of the 
engineers’ scale and will provide a direct relation be- 
tween the contour elevation and the horizontal scale to 
the per cent of grade. 
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$10,000,000 APPORTIONED FOR THE 
NATIONAL FOREST HIGHWAYS 
AND TRAILS 


The Secretary of Agriculture has apportioned by 
states—for the fiscal year beginning July 1—the sum of 
$10,000,000 for National Forest highways, truck trails, 
and trails. 

The sum of $6,666,667 represents the forest highway 
fund, by law expended upon those main forest roads 
within National Forests which serve the needs of public 
travel. Forest highways are generally part of the State 
highway systems. Projects are selected cooperatively, 
with the Forest Service, Bureau of Public Roads and 
State Highway Commissions participating, and construc- 
tion work usually is by Public Roads. The forest high- 
way apportionment is based 50 per cent on the net area 
of National Forest land within each participating State 
and 50 per cent on the value of these Government lands. 
It is not required that these funds be matched by the 
States. 

The sum of $3,333,333, the forest road development, 
fund, is for the construction and maintenance of truck 
rails and horse and foot trails by the Forest Service with- 
in and adjacent to the National Forests. 

The apportionments of the forest highway and forest 
road development funds are as follows: 


FOREST HIGHWAY FUND 






Sum Sum 
State Apportioned State A pportioned 

Alabama ......... $ 92,020 err $121,561 
OO eee 400,000 New Mexico ...... 273,502 
Arizona .......... 388,946 North Carolina.... 35,332 
a 81,752 North Dakota...... 24 
California ......... 952,825 - (ee 1,353 
CED écscacnus 489,680 Oklahoma, ........ 53,967 
. ae 42,695 Sere 898,443 
eee 23,015 Pennsylvania . 17,040 
CY So das wewaes 687,173 Puerto Rico ...... 1,427 
OS ee 6,559 South Carolina..... 20,091 
ED,  cercceas ee 1,514 South Dakota...... 52,691 
ES egies aes 31 : |) aaa 820 
Kentucky ......... 12,099 es one diekers 21,057 
Louisiana ......... 13,573 aera 224,463 
ED tn ae ae 2,549 ere 8,824 
Michigan ......... 53,978 NS So sie hea 40,129 
Minnesota ........ 84,789 Washington ....... 459,350 
Mississippi ....... 28,052 West Virginia..... 76,658 
Missouri .......... 28,035 Wisconsin ......... 34,632 
Montana .......... 535,677 Wyoming ......... 295,816 
INGDURGER 5c cccesss 17,409 

New Hampshire ... 67,116 | $6,666,667 

FOREST ROAD DEVELOPMENT FUND 
Sum Sum 
State Apportioned State Apportioned 

NE in canines $ 27,943 New Mexico ...... $109,847 
Ee 21,614 North Carolina.... 40,479 
PUREED. o0cccccwse 128,614 North Dakota...... 80 
ee 40,450 | seer i aid 2,576 
California ......... 534,557 Oklahoma ........ 4,706 
OD. Kasicnnaes 137,680 i | Se 376,144 
a 18,698 Pennsylvania ...... 18,202 
nix wenn Sesh 19,361 Puerto Rico ...... 4,340 
PSE 492,664 South Carolina..... 31,500 
EE auiedeweoks 23,970 South Dakota...... 14,818 
OS 7,711 Tennessee ......... 19,870 
SS ee 36,025 eee 487 
TS ee 7,630 SPP 111,034 
= eee 2,337 LL ere 8,929 
Michigan ......... 73,874 NE Sorc gee es 5 52,166 
Minnesota 36,819 Washington ....... 237,146 
Mississippi ........ 32,240 West Virginia..... 37,900 
BOND. caweks canes 46,571 Wisconsin ......... 36,922 
eae 323,000 Wyoming ......... 106,833 
OS ee 4,540 

. 41,350 Me CAC creda $3,333,333 
New Hampshire ... 32,706 
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UNITED STATES AND EUROPEAN 
PRACTICES IN ROAD DEVELOPMENT 


HE PARTICIPATION of the delegates from this 

country in the VIIIth International Road Congress 

held in the Netherlands, and the subsequent inspec- 
tion trips in many other countries of Europe, provided 
a broad comparative background of the results of national 
highway policies. This is not an advocacy that we should 
or should not be governed by or adopt the policies and 
methods of other countries; rather, that we should in- 
telligently appraise the results of the cycles of time 
through which the older countries have gone as an in- 
valuable experience from which we can profit sans cost. 
We must give heed to the fact that as the United States 
matures, we inevitably approach some at least, of the 
conditions apparent in the older countries. Just as the 
states which today are initially developing their major 
highways, are able to improve upon the work of the 
states which first engaged in constructing state-wide sys- 
tems, and to avoid the deficiencies now apparent in these 
older systems, so as a nation we may take from the ex- 
perience of these older countries very much more than 
technical details or methods developed under a wholly 
different economy. If we would profit from the cen- 
turies of experience through which these countries have 
lived, we must anticipate the trends that will best utilize 
the inherent possibilities of highway administration in 
reaching a more happy and more stabilized environment 
for the people of our own country. 


Technical Development Widely Distributed 


The technical reports submitted for reduction to con- 
clusions which formed the basis for the discussions at 
the sessions of the Congress gave a very adequate cross- 
section of highway technical thought throughout the 
European countries. Problems of highway design and 
construction have a 
remarkably common 
international aspect. 
In the prepared dis- 
cussions of the six 
general subjects pro- 
grammed, including 
the standard types of 
construction, hi g h- 
way accidents, de- 
signs to segregate 
traffic, and soils, it is 
evident that the ad- 
vances in technical 
development are now 
so widely distributed 
that there was an 
almost unanimous 
agreement among the 
countries upon the 
nature of the prob- 
lems. A notable 
change between the 
discussions at this 
Congress and those 
of earlier years was 
in the harmony of in- 
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terest of all the countries in the detailed problems of both 
cement concrete and bituminous road construction. In 
earlier Congresses there was a noticeable lack of interest 
by many European countries in cement concrete roads. 
Their attention was then fixed upon the bituminous types, 
stone sets, and the various macadams. This interest was 
reversed on the part of the United States. Now, due to 
the very wide adoption of cement concrete by all of the 
countries represented at the Congress, and the great in- 
crease in the use of bituminous materials by the United 
States, there is a notable agreement upon the problems 
remaining to be met in these fields. This is illustrated 
by the brief mention of specific problems recorded in the 
conclusions of the Congress. 


Specific Problems Recorded 


For example: 

“Joints are still the weakest feature in concrete road 
construction.” 

“Concrete surfaces laid since 1934... have proved 
satisfactory ... except... on bad subsoil.” 

“The use of dowels has increased.” 

“Surfaces of bricks, laid on sand without a prepared 
foundation, are not suitable for roads carrying fast and 
heavy traffic.” 

“The general use of iron block paving cannot, for the 
time being, be expected on account of its high first cost 
and the difficulty of maintaining a non-skid surface.” 

“Rubber surfaces are still expensive in first cost and 
will be limited to places where special value is attached 
to absence of noise and vibration.” 

“The inter-action between binding materials and ag- 
gregates especially as regards the displacement of bitu- 
men by water needs special attention.” 

“Improvement and standardization of practical testing 
methods for bituminous binding materials, mineral aggre- 
gates, bituminous mixtures and the wider exercise of 
control testing in construction demand attention.” 

Doubtless these appear to be trite statements of com- 
mon problems that add little to our knowledge. Yet, it 
is an international recording that we do not as yet have 
many details of design and construction perfected. It is 
a recognition that continuing scientific attention must be 
given to such details before we overcome known weak- 
nesses. These are, as a class, typical of the questions 
that have long been with us. 


Soil Problems in the Netherlands 


Another class of subjects introduced, not for the first 
time, but as relatively new questions, on which there has 
been a great advance in knowledge recently, is designed 
to play very important parts in our developing technique. 
Representative of this class is the general subject of soils, 
now rapidly evolving as a fundamental science in its re- 
lation to highway construction. It was particularly fit- 
ting that this topic should be given major attention by 
the Congress in the Netherlands. Here is a country 
unique in the universal prevalence of soil problems with- 
out parallel in any other highly developed nation of the 
world. That large sections of the agricultural lands of 
the Netherlands have been reclaimed literally by push- 
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ing out the sea, is proof that the engineers have learned 
to cope successfully with soil and drainage problems. 
The securing of foundations on which to build even rea- 
sonably stable roadbeds has been further complicated by 
the existence of thick layers of peat which have been 
generally prevalent in the drained areas. In some cases 
where not too deep this peat is removed and replaced by 
sand fills to form the road embankments. In other cases 
where the thickness is too great to permit removal ex- 
cept at great expense, the embankments are built upon 
fascine mattresses. The dimensions of these mattresses 
are designed after careful determination of the bearing 
capacity of the soil. An extreme case of different and 
difficult road foundations is illustrated by the floating of 
a street pavement on bales of compressed peat, designed 
not on the capacity of the underlying soil but the buoy- 
ancy of the supporting material. It is easy to under- 
stand that any real progress in the development of dur- 
able roads in the Netherlands must be closely correlated 
with thorough laboratory and field tests of the soils in- 
volved. In addition to the Netherlands, important con- 
tributions to this developing science were made, in par- 
ticular, by Sweden, Germany, England and the United 
States. 


Accident Reporting 


The indication that the highway officials are including 
in their field a much broader recognition of utilization 
problems was the careful consideration of the subject 
of accident reporting on such a basis that the results be- 
tween countries will be reasonably comparable. The 
League of Nations has taken action to suggest the uni- 
fication of the statistics of road traffic accidents, and the 
Congress adopted a recommendation to appoint an inter- 





Limberg Bridge, Germany, Under Construction. Height Nearly 
200 Ft. Above Floor of Valley 


national committee to give further attention to a form of 
accident reporting that might be used universally. Cer- 
tainly this is a movement which the United States can 
well endorse and support. Out of the discussions came 
a unanimous agreement that each road accident should 
be investigated and a record made of the locations, par- 
ticularly as to frequency, for the purpose of determin- 
ing if road conditions are a cause, and of formulating 
an emergency program designed to eliminate hazards 
thus disclosed. 

An interesting discussion had reference to the light- 
reflecting characteristics of road surfaces, in which was 
pointed out the distinction between the light intensity of 
an illumination from fixed units and the light reflected 
to the drivers of motor vehicles from surfaces illumi- 
nated by headlights. 
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In both these groups of questions, the characteristics 
of which have been indicated by the examples given, it 
is evident that a very large amount of serious, well- 
trained laboratory research and field observations is be- 
ing conducted by the highway administrations of the 
various important countries, their universities and tech- 
nical schools. In general, the enlarged fields of scien- 
tific investigation and research related to highway trans- 
port have been somewhat later developed in the Euro- 
pean countries than in the United States. There are 
some exceptions, and it will be profitable for the United 
States to keep close contact with the progress in the 
solution of technical problems which will inevitably fol- 
low the more intensive work now being done upon them. 





Franzooenschlucht Bridge, Germany. Roadways on Different 
Levels Permit Unobstructed View of Country from Both Roads. 


Relationship Between Nations and Their Highways 

All that has preceded is largely introductory to the 
larger subjects from which it is possible for us in this 
country to obtain great value. These are not so much 
matters of the exact technical designs or construction 
methods, but the definite demonstrations of the fact that 
there comes a turning point in the relationship between 
a nation and its highways where a re-study, and based 
on this, a recasting, of highway policies are necessary. 
Out of the wholly new and very different undertakings 
which are under way in a number of the older nations, 
we are privileged to evaluate the conditions which pre- 
ceded their determination, the methods employed in their 
execution, and the results which have been so far 
achieved. There are a number of general facts which 
must be remembered in comparing or contrasting con- 
ditions in other countries with those of the United States. 
In the European countries under discussion distances 
are relatively short, and population is relatively dense. 
Table I shows some of these actual figures. For ex- 
ample, on a national basis, the United States has 43 
persons per square mile, Great Britain 510, and the 
Netherlands 674. The network of roads existing in in- 
dividual countries was developed over centuries for the 
purpose of serving animal and foot traffic for short dis- 
tances and at slow speeds. Because of the limitations of 
land, rights-of-way are generally narrow. The buildings 
hugged closely the sides and the daily activities over- 
flowed into the roadways which were quite character- 
istically congested with all kinds of undisciplined, slow- 
moving traffic of man and beast. There was little con- 
ception of communication between the countries by high- 
way. Upon these wholly localized highways was super- 
imposed the motor vehicle, an antithesis in its character- 
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TABLE I—COMPARATIVE HIGHWAY STATISTICS 





Ratios 

Population Area in Persons Motor Vehicle Registration Vehicles Persons 
in 1,000 Square Per Square Passenger Per Mile Per 

Country Persons Miles Mile Cars Others of Road Vehicle 
i ere 129,337 2,973,776 43.5 25,471,189 4,570,103 10.0 : 4.3 
Es iicdennaeaaens 45,266 88,745 510.1 1,798,105 564,688 13.2 19.2 
ee atna a iadenacebs 41,906 212,659 197.1 1,661,421 531,050 5.6 19.1 
EES ee 73,376 214,068 342.8 1,240,033 372,079 6.2 45.5 
RE Esdwacdivdes ctbvasace ae 3,466,556 3.0 1,104,150 201,989 3.2 7.9 
EL didigivk da Kaldig'siaia oat 6,706 2,974,581 2.3 517,430 232,323 1.5 8.9 
| EPS aeee .. 165,847 8,095,728 20.5 65,096 449,344 0.3 322.4 
EE 119,714 357.2 321,322 118,672 2.9 97.2 
re 8,300 11,752 706.3 144,093 79,677 10.7 37.1 
SY Feta debi seman he bai 6,250 173,347 36.1 134,296 57,651 2.1 32.6 
EC 8,557 12,692 674.2 93,545 54,360 11.7 57.9 
RINNE, Sccasscadacsies 15,215 54,207 280.7 79,362 26,165 2.4 144.2 
BE ic bckccs deodusdseneas 2,895 124,964 23.2 47,183 32,576 3.1 36.3 





*Includes figures for Austria. 


istics to every existing use of the highways. In the 
United States, on the contrary, a very considerable part 
of our more modern highway development has taken 
place after the motor car became not only the vehicle 
for which particular provision must be made, but also 
after it became the predominating type of highway 
traffic. 


Segregation of Traffic 


From this brief resumé it is possible to see why there 
is universal agreement among the European highway 
engineers that a first principle of highway design is ade- 
quate provision for the segregation of traffic. In this 
lies an important precept which, if accepted in our fu- 
ture work, will mean the meeting of the most funda- 
mental of all of our highway problems. We do not face 
the bicycle traffic of Belgium or of the Netherlands, or 
the rural pattern of France where the population live in 
villages and night and morning fill the highways with 
horse-drawn traffic, stock going to pasture, and all the 
localized movement of agricultural implements incident 
to farm operations. We do not face the horse-drawn 
traffic of Hungary amounting now to perhaps 65 per 
cent of total traffic, even on the main roads. It is not 
necessary to burden the discussion with illustrations that 
reach the same conclusion. There is unlimited support 
for the basic principle that the highways must be de- 
signed to provide for all the activities in which people 


The German Autobahn as Seen Through the Windshield of an Automobile 


engage. We see in short focus and thus looming large, 
the motor vehicle, but there are also the pedestrian, the 
cyclist, and the animal traffic on our own highways. 
Even the motor vehicle must be considered in terms of 
local and long distance use. If we fairly look at all 
these aspects of highway use, there are no roads which 
do not justify that provision in the design be made for 
more than one type of traffic. 


The Right to Pass 


The more broadly we analyze highway usage in every 
country, the more surely we reach the conclusion that 
the early English conception of the highway is correct. 
The highway evolved not as a physical facility but as an 
inalienable “right of the individual to pass.” This in- 
herited tradition may account for much of the resist- 
ance to, and disregard of, traffic regulations today. There 
is a vast difference between requiring and compelling 
observance of traffic regulations. 

In this difference lies the cause of many of our acci- 
dents. In European countries, which we think of as 
having greater regard for the law, those who use the 
highways certainly do insist upon the “right to pass” in 
every conceivable form of transportation, and to use the 
highways without any more consideration for other traf- 
fic than we show in our own country. It is apparent 
that this “right to pass’ is a universal demand of the 
individual, and so the highway design cannot approxi- 
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mate perfection until provision is made for every form 
of use that is a proper interpretation of this right. This 
does not mean that all types of use must be provided for 
within the limits of single rights-of-way. 

The new special motor roads in the Netherlands in- 
clude in the design two separated roadways for motor 
traffic, a bicycle paved path on one side, a wide pedes- 
trian path also paved on the other, and at some distance 
removed, local roads adequately surfaced for land serv- 
ice and animal traffic. Here is a conception of a high- 
way service that, complete in its component parts, may 
be used safely by all normal types of traffic, which qual- 
ity should be reflected in many miles of highways in this 
country in the future. It may be urged that some of 
these types of traffic do not exist now in numbers to 
justify special provision for them, a valid objection as 
to the immediate need; but it is not the important point. 
The essential feature is the provision now for the land 
necessary for the development of each traffic facility when 
it is necessary. As our country matures and becomes 
more congested in population, we shall have the need 
for a combination of these or comparable highway facili- 
ties. This discussion permits a comparison as to the 
degree that the most advanced types of road building in 
a number of the European countries are meeting the re- 
quirements for universal service. 


T. H. MacDonald, Chief, U. S. Bureau of Public Roads, Inspects 
Concrete Paving Operations on the Circular Road Around Berlin. 


Special Motor Roads 


It may be thought from current news articles that 
appear from time to time that these countries have 
adopted a single type of super-highway improvement 
such as, for example, the German autobahnen. Such is 
decidedly not the case. Covering the period since the 
World War, the highway activity common to all the 
European countries has been the rehabilitation by re- 
construction and modernization of a large mileage of the 
existing major highways. In some countries this pro- 
gram has been supplemented by beginning a system of 
special motor roads. The decision to undertake a sys- 
tem, limited or extensive, of special motor roads, was 
made after it became apparent that the existing high- 
ways could not be changed so radically in design as to 
serve fully the modern motor vehicle. Since we are in 
many states in the process now of attempting to rebuild 
existing highways to serve more adequately motor traffic, 
it is possible to obtain illuminating information from the 
actual experience in certain European countries. When 
we think of the problem of the United States to provide 
a mileage of roads adequate for the use of approximately 
30,000,000 motor vehicles, it is important to get a con- 
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ception of the extent to which other countries are pro- 
jecting the special motor road type in ratio to the mile- 
age of all roads. 

Italy was the first country to undertake the building 
of a special motor road, termed an autostrade, a road 
built upon a right-of-way to which access from local 
roads was excluded, and all cross traffic carried over or 
under. This road was opened in 1924. In 1937 three 
hundred and ten miles of such roads had been con- 
structed, of which the major mileage radiates from the 
City of Milan. The total approximates 3 tenths of 1 per 
cent of the public road mileage. The first road was built 
as a toll road, and as such has not proven a financial 
success. The conclusion drawn from this experience is 
that a subsidy amounting to at least half of the cost of 
the original construction is necessary before the financ- 
ing on a toll basis can be assured. 

France had as the original basis of its national high- 
way system about 2,500 miles of the old Roman military 
roads. It is the single country that has proceeded for 
a century or more to improve a planned system of na- 
tional routes. The Ecole des Ponts et Chaussees (Gov- 
ernment School of Roads and Bridges) was established 
by Louis XV to train highway engineers. Napoleon I 
in 1811 established a system of imperial and depart- 
mental roads. For over a century no other country has 


Heavy Grading on the Autobahn in Southwest Germany. Industrial 
Railways Are Used for Hauling Excavation. 


compared with France in its systematic and competent 
technical administration of highways. For this reason 
the characteristics of the national system in location, in 
alignment and in other details are more nearly adapted 
to modern motor vehicle traffic than the existing roads 
of other European countries. So the main activities 
have been the post-war rehabilitation and the modern- 
ization of surfaces over a large mileage. In common 
with the trend in this country, it has been necessary for 
the Government to take a far greater financial responsi- 
bility in the rebuilding and maintenance of its principal 
highways, with the result that the national highway 
system since 1930 has been doubled in mileage and now 
totals approximately 50,000 miles. 

Special motor roads have been planned and are under 
construction to the extent of 50 miles, all radial from 
Paris. On the basis of a total public road mileage of 
392,000, the 50 miles constitute a minor fraction of 1 
per cent. It is apparent that France, outside of metro- 
politan areas, will rely for a long time upon the mod- 
ernization of its present highway system to serve its 
major traffic. But it must be accented that on account 
of its century-old policy of technical competency in the 
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Typical Bridge Construction Spanning a Narrow Valley on the 
Autobahn between Dusseldorf and Stuttgart 


planning and development of its national system, much 
of the purely rural mileage can be brought to adequate 
modern standards. 

The Netherlands has established plans for a relatively 
extensive system of special motor roads of about 932 
miles, of which it has completed perhaps 60 miles. 

England recently designated a national system of trunk 
line highways comprising 4,500 miles of existing prin- 
cipal highways. Surveys are being made in detail for 
the purpose of determining the work necessary to bring 
these to more modern standards. The ratio of motor 
vehicles to area is 26.6 motor vehicles per square mile, 
the highest in the world, and the congestion of popula- 
tion makes the acquisition of necessary lands for reloca- 
tions and better alignment a super task. One of the 
prominent highway officials of England remarked that 
in any direction he started a new highway he ran head- 
on into a tradition. The present policy contemplates the 
modernization of present roads with by-passes around 
cities and narrow streets of villages, and the use of new 
alignments for sections. No special motor roads have 
as yet been planned. 

The greatest interest of the highway world is now 
focused upon Germany. The undertaking of a spec- 
tacular national system of special motor roads commands 
attention to an extent that obscures the very compre- 
hensive administration plan covering all roads, which the 
Third Reich placed in effect in 1934. The status of 
highway administration in Germany up to that time is 
quite accurately described as highly decentralized, with 
a marked lack of uniformity among the States and also 
among their sub-units—the provinces, counties and com- 
munes. The Reich itself exercised only certain rights 
of supervision, particularly with reference to police regu- 
lation, organized taxation and distribution of certain tax 
income among the States. 


Centralized Highway Administration in Germany 


The comprehensive program of administration of 1934 
was predicated upon centralized control over all roads. 
An Inspector General of German Roads was appointed, 
who is directly responsible to the Fiihrer and Chancellor. 
The man appointed to this important position, Dr. Fritz 
Todt, is a highly qualified engineer-administrator who 
most capably carries the great responsibility. 

The plan for centralized administration provided these 
essential elements : 

1. A reclassification of all existing public roads, ap- 
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proximately 169,000 miles, into four groups, with the 
special motor roads constituting a fifth class. 

2. The establishment under the classification of a 
25,500-mile system of main highways, termed Reich 
roads. 

3. The construction of a system of 4,500 miles of 
special motor roads on new locations. 

4. The financing by the national government of the 
Reich road system and the special motor road system. 

5. The establishment of general supervision over all 
other roads under the direction of the Inspector General. 


German Special Motor Roads 


So much is necessary for the proper understanding 
of the relationship of the special motor roads to the Ger- 
man public roads. The conception is to provide for 
fast, long-distance motor traffic over arterial lines, and 
to improve existing main roads to supplement these and 
to serve local traffic. The lay-out of the system for the 
interior has been largely determined by the location of 
the 53 larger cities of the country, which are thus to be 
connected. But the idea is of much greater magnitude. 
Germany, on the authority of Doctor Todt, is recom- 
mending a great international highway system of com- 
parable characteristics. The German planned system 
reaches the frontiers at the points best suited for the 
continuance into and through adjoining countries. The 
study for plans for a Berlin-Rome motor road is far 
advanced. Negotiations have been going on with the 
Netherlands, Belgium and Denmark to determine where 
the projected routes will join at the frontiers. Germany 
has enlarged the original undertaking to extend con- 
struction at once into Austria and the Sudeten area—so 
now, in place of 4,500 miles, the total projected is more 
nearly 7,500 miles. About 1,400 miles have been placed 
in service and operations are scaled to produce an opti- 
mum of 600 miles per year. Thus, a minimum period 
of ten years of high pressure construction activity is 
indicated. 

The characteristic design consists of two roadways, 
each 714 meters wide with an outside level curb 1 me- 
ter wide and an inside level curb about 1 foot wide— 
a total paved width for each roadway of about 28.8 feet. 
The roadways are separated by a center parking of 10 
to 16 feet, but some variations are used. 

Various views are expressed as to these roads. They 
are termed by some “military roads” but it must be re- 
membered that a high military authority has stated that 
the system of roads best suited to serve the social and 
economic needs of a country best serves the military 
purposes. It is certain that a system of magnificently 
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located special motor roads is being rapidly developed 
in Germany, which in all probability will be extended by 
and through the adjoining countries in course of time, 
thus forming a network of special motor highways serv- 
ing all central Europe. 








Typical Autobahn View with Grade Separation in Background 


Summarizing 


In summary, if we would profit from what we see 
now taking place in highway improvement, we must, 
through the use of the planning surveys, develop the 
systems of highways with the characteristics which are 
being found necessary or desirable after long experience 
in the countries of Europe that are giving greatest at- 
tention to the development of highway transportation. 
This means that, based upon the highway planning sur- 
veys, we must have first a reclassification of our high- 
ways; second, a provision for roadways and paths to 
serve all types of traffic that exist or that will certainly 
develop. The characteristics of the motor vehicle for 
fast, through traffic must be recognized, and this use 





The Autobahn as Seen Through the Windshield of an 


Automobile 


separated from the purely local use. Third, there must 
be the beginning of special motor roads in congested 
areas leading from the very hearts of our cities through 
the metropolitan areas, designed to permit free flow of 
motor traffic fully separated from other types, and all 
cross traffic. Fourth, at the other end of the classifica- 
tion, based on traffic density, is the big mileage of land 
service roads which must be organized and more rap- 
idly brought to a continuously usable condition. Fifth, 
in between lies the program of State and Federal-aid 
systems on which work must continue with a con- 


stantly higher level of design standards to meet the 
traffic service requirements safely. 


Sixth, to accom- 
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plish these improvements a radically new policy of land 
acquisition must be formulated and put into effect to 
provide adequate space and to control unsightly and 
undesirable ribbon development. 

These are only partial details of the future programs 
which are now made possible through the accurate data 
of the highway planning surveys, if these data are used 
intelligently to formulate the highway administration 
policies of the immediate future. 

Acknowledgment.—The foregoing is taken from an 
address presented December 5 at the 24th annual meet- 
ing of the American Association of State Highway 
Officials. 


v 
ROAD FINISHER EQUIPPED WITH 
FLOOD LIGHTS 
Night and day shifts were worked last fall by the 
Wayne Paving Co. on its 2-course asphalt paving project 
at Benton Harbor, Mich., for the Michigan State High- 
way Department, in order to have the road open for 

















Road Finisher Provided Its Own Illumination for Night Work. 


traffic before winter set in. The accompanying illustra- 
tion shows the Blaw-Knox gas-electric road finisher 
equipped with flood light for the night work. The cur- 
rent for the light was obtained from the generator on 
the finishing machine. 


, 
ASTM STANDARDS ON CEMENT (1938) 


The 1938 edition of the special compilation of ASTM 
Standards on Cement, as issued by the American Society 
for Testing Materials, includes five specifications cover- 
ing portland cement, high-early-strength portland cement, 
natural cement, masonry cement, and sieves for testing 
purposes. There are also given in their latest approved 
form the standardized methods of sampling and testing 
portland cement, chemical analysis of portland cement, 
compressive strength of portland-cement mortars, and 
fineness of portland cement by means of the turbidimeter. 
There is also included for information and to stimulate 
comment, a proposed draft of a method of test for 
autoclave expansion of portland cement. 

In the manual on cement testing which gives helpful 
supplementary information on the standard methods 
there is provided a list of selected references on portland 
cement. 

Copies of this 107-page publication in heavy paper 
cover can be obtained from the Headquarters of the 
Society, 260 S. Broad St., Philadelphia, Pa., at $1.00 
per copy. 

v 

$129 AutomoBILE LIcENSE IN GERMANY.—In Ger- 
many the license fee on a car similar to a Ford is $129 
per year. And if you travel over into Italy you will pay 
72 cents per gallon for your gas. 
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@ THERE IS ONE LINE of trucks that meets 
every hauling requirement and gives you 
the greatest value per truck dollar: 

That’s the International line! 


Whether you need light pickup trucks 
for utility work, powerful six-wheelers, or 


*| any size in between, there are Internationals 
") to fit your job exactly. 


And as for truck value: One look at an 
International will show you they are sturdy, 
rugged trucks, built to take a lot of punish- 
ment throughout their long life. And when 
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you get into the details, you ager begin 
to appreciate the quality of International 
construction and the money-saving features 
engineered into these trucks. . . all designed 
to give owners the best in performance at 
low operating cost. 

Investigate International Trucks now. 
The nearby International dealer or Com- 
pany-owned branch will give you a demon- 
stration at your convenience. 
INTERNATIONAL HARVESTER COMPANY 


(INCORPORATED) 


180 North ne Avenue Chicago, Illinois 














HE three great observational sciences—astronomy, 

geology and meteorology—abound in puzzling phe- 

nomena to such an extent that it seems as if some 
new principle of nature were needed to solve many of 
the puzzles and unify the whole. Perhaps the desired 
principle is merely one that will enable us to apply well- 
known laws in new ways. For example, suppose great 
pressure causes the conversion of more protons (posi- 
tive charges) than electrons (negative charges) into radi- 
ant energy. Then every star and every massive planet 
would be a generator of electrons constantly shooting 
forth into space. The effects of such electric streams 
would obviously be multiferous and at times stupendous. 
Among the stupendous effects would be the slow death 
of a star here, the slow birth of another there, and a 
more rapid evolution of countless planetary systems such 
as the one whose center is the sun, 

Our present conceptions of the nature of all stars 
would have to be completely revised. No longer would 
they necessarily be regarded as gaseous to the core and 
therefore as having inner temperatures of 30,000,000 de- 
grees or more; for a molten core of relatively low tem- 
perature could exist by virtue of disruptive discharges 
of electrons through countless channels. Pipes thus 
opened in the core would release radiant energy at a 
much greater rate than could otherwise occur, thus low- 
ering temperatures. Those “exploding stars” called no- 
vae would become understandable. And stars whose 
brilliance varies periodically could be better explained. 

But we need not leave the earth to find an abundance 
of puzzles that this pressure theory of electron emission 
seems able to solve, if not in full at least in part. Take, 
for example, sea water. Why are its salts mainly chlo- 
rides while those of rivers are mainly carbonates? The 
answer is simple if electrolysis acts continuously and for 
centuries upon waters stored in the ocean or in lakes 
without outlets. Electrons coursing through such waters 
disrupt the carbonates, liberating carbonic acid gas which 
escapes into the air. These electrons, according to our 
theory, come both from the core of the earth and from 
the sun; and the latter probably are the main cause of 
such electrolytic action. In fact, they may cause lunar 
craters and assist in causing terrestrial volcanoes. 

Volcanoes have become increasingly puzzling. Orig- 
inally they were regarded as pipes that reached down to 
the earth’s molten core. But when the study of earth- 
quake waves showed that an entirely molten condition 
does not exist until a depth of about 2,400 miles is 
reached, a new theory had to be devised. The disintegra- 
tion of uranium, with evolution of heat, was then seized 
upon as the answer to the riddle. But it fails to explain 
why volcanoes favor proximity to the sea, and why they 
do not favor regions where uranium is most abundant. 

If the electron emission hypothesis be invoked, the 
salient features of vulcanism find easy explanation. 
Where cracks in the earth’s crust occur near the ocean, 
and sea water enters them, escaping electrons flow 
through the water with greater ease than through the 
crust. This tends to divert the currents of electrons 
escaping under the adjacent land toward these channels, 
with a resulting rise of temperature in the conducting 
water. The hot water dissolves some of the adjacent 
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LET THE ELECTRON EXPLAIN IT 


By HALBERT P. GILLETTE 


rock, increases the ion contents of the water and thus 
increases its conductivity, thus diverting still more elec- 
trons into the aqueous channel. At great depths fusion 
of the rock occurs, with resulting absorption of water 
in the molten rock. Every isolated mass of water thus 
absorbed is an electrolyte that is liberating acid ions from 
its lower face and alkaline ions from its upper face upon 
the enveloping rock. Gases thus set free are forced up- 
ward, and reuniting at higher levels give off heat, thus 
causing fusion of rock up to the very surface. Actual 
combustion of such gases is to be seen in volcanic erup- 
tions. Water is disrupted by this electrolysis, for hydro- 
gen is at times found in abundance in volcanic gases. 
Escaping carbon dioxide, chlorine, sulphuretted hydro- 
gen and the like testify to the intensity of the electro- 
lytic processes below. And during eruptions violent 
magnetic and electric effects testify to the electric cur- 
rents responsible for the electrolysis. Explosive erup- 
tions have long been attributed to the rapid generation 
of steam, but why they occurred again and again in the 
same pipe was a mystery. 

It is feasible to explain the lunar craters in much the 
same way, except that in their case the electrons that 
produced them were mainly of solar origin. The absence 
of water on the moon not only rendered craters less erup- 
tive, but even prevented the formation of pipes of lava 
that overflowed. Their circular form may be explained 
as resulting from cylindrical “beams” of solar electrons. 

Electrons in motion are magnets, and attract one an- 
other magnetically when moving in the same direction, 
with a force that varies with their velocity. Solar elec- 
trons that cause auroras often reach the earth within 
about 24 hours after a sunspot is on the central meridian. 
Hence, they travel 1,000 miles per second, and are power- 
fully magnetic. At times their velocity is much greater. 
Since each sunspot is a magnet, escaping electrons must 
spiral around the magnetic axis of a cyclonic spot and 
thus possess magnetic polarity. In addition they prob- 
ably carry atoms from the sun, forming a core of mag- 
netized matter in the spiraling electron-beam. Let such 
a high-speed electron-beam strike a globe, like the moon, 
and it would not only heat it, but magnetically and elec- 
trically attract lunar matter toward itself. If the mat- 
ter were fluid, the cylindrical shell of solar electrons 
would build up a ring-shaped crater whose diameter 
would be that of the shell. Rotation of such a crater 
would impart stability to it, and give a magnetic polarity 
that would attract galactic electrons into the whirl, still 
further intensifying and stabilizing the whole. 

I have previously called attention to geometrical pro- 
gression series in the diameters of many lunar craters. 
Long prior to that Proctor had pointed out that these 
craters often occur in pairs whose diameters have a ratio 
of about 4 to 3; the larger one being more northerly ; 
and that an uplifted ridge often joins the pair. Such a 
ridge can be explained by the electron theory. Similar 
phenomena may be seen on the earth, on a larger scale. 
Let me add that too many of the lunar craters have 
about the same diameter to be accidental. Finis Tycho, 
Copernicus, Theophilus, Archimedes and several other 
prominent craters are about 64 miles in diameter. 

According to the electron emission theory, the lunar 
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Bond-burning ceremonies crop out in the 
news. It’s a fine American custom—pleasant com- 
ment by civic leaders and happy “asides” among 
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50 YEARS OF SERVICE 


St. Paul, Minn., Virginia Ave., has 
completed a half-century of service. 
Neither weather nor traffic could 
best it. “It’s still serviceable,” says 
George M. Shepard, Chief Engineer, 
Dept. of Public Works of that city. 


* *# *# & 


Baltimore, Md.— The oldest streets paved with brick still in use were 
put down 39 years ago, on a sand base. I rode over these early brick 
streets recently, and, considering that they were laid by builders of 
the abutting houses, I found them to be in good condition, except 
that the surfaces were somewhat wavy; but, no doubt, they will be 
used for a number of years to come. 

l also inspected the first brick street laid on a concrete base by the 
City, uuder my supervision in 1901, around one of our public mar- 
kets. Despite the heavy traffic, this street is in fair condition.—Frank 
K. Duncan, Asst. Chief Engr., Dept. of Public Works, Baltimore, Md. 


BRICK 


FOR NEW CONSTRUCTION OR 


FORMULA FOR BOND-BURNING CEREMONIES 









the taxpayers—as the torch is held to the can- 
celled bonds. And the pavement still good for 
years of service! 

A study of brick pavements in Des Moines 
by Iowa highway authorities concludes that serv- 
ice will average 36 years; Columbus, Ohio, re- 
ports over 500,000 square yards which has already 
averaged 45 years of service; records of indi- 
vidual pavements run still higher. 


The costs of upkeep on brick pavements is very 
low— often ranges from negligible to nil. The 
reason: Brick resists damage from weather as well 
as traffic. As built today it gives a durably smooth, 
safe passage to any type of traffic. National Pav- 
ing Brick Association, National Press Building, 
Washington, D. C. 
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and terrestrial craters have had a similar origin. Their 
differences have served to camouflage their genetic iden- 
tity. The same is probably true as to the solar whirls 
called sunspots and the terrestrial whirls called cyclones 
and anticyclones. If so, both of these superficially dif- 
ferent phenomena are caused by the rotation of electrons 
around magnetic axes. But until it was pointed out that 
all great celestial masses probably emit electrons in ex- 
cess of protons, there was no way by which the basic 
kinship of a sunspot and a cyclone could be fully estab- 
lished. 

The most fruitful of all research methods has con- 
sisted in devising an explanatory hypothesis based upon 
a perceived analogy between two classes of phenomena. 
This method has not received the extensive use that it 
merits, for there is a congenital tendency to be too greatly 
influenced by the more obvious differences between the 
two phenomena. There is an even greater tendency to 
decry a new hypothesis on the ground that it has de- 
fects, forgetting that new hypotheses usually resemble 
new inventions, both requiring that much work be done 
upon them before they become very serviceable, For 
example, just 50 years ago Prof. F. H. Bigelow, upon 
advancing the hypothesis that the sun is a magnet, was 
met with the objection that great heat destroys mag- 
netism. He replied that great heat had not destroyed 
the earth’s magnetism, but the critics remained skeptical 
for 20 years until Hale silenced them with his spectro- 
scopic proof that the sun is a magnet. Bigelow had seen 
in the curved streamers near the sun’s poles what he 
took to be evidence of lines of magnetic force. A rather 
slight analogy, therefore, led him to a really great dis- 
covery whose truth would have been established much 
earlier had fewer astronomers been skeptical. 


Bigelow also found a correlation between the latitudes 
of terrestrial cyclone tracks and the strength of the 


earth’s magnetic field, whose variations he attributed to 


the sun. But to this day little attention has been paid 
to that significant discovery, largely because solar mag- 
netism has been believed to be incompetent to produce 
the alleged effect. If, however, the sun sends streams of 
electrons in excess of protons to the earth, this objection 
falls as flat as the earlier one, namely that magnetism 
could not exist in an incandescent mass. 

When a Columbus like Bigelow returns after a voy- 
age of scientific discovery, he is usually met at the dock 
with no cheers, but in a silence that is vastly discourag- 
ing. Let him present his evidence that he has found a 
new principle, or has discovered a new way of using 
an old one to explain a phenomenon, and it is likely to 
be “taken with a grain of salt” by scientists too busy 
with their own problems to become much interested in 
his. Roemer found it so when he discovered that light 
has a velocity that he roughly measured. Schwabe found 
it so when he discovered the great sunspot cycle. Agas- 
siz found it so when he discovered evidence of an ice 
age. Alfred Smith found it so when he pointed out that 
certain silt laminae, now called varves, were annual rec- 
ords of runoff. And so likewise a host of whom the 
scientific historian has written: “He was, unfortunately, 
far in advance of his day.” So long as that sort of ex- 
cuse for apathy continues to be offered, one may well 
doubt whether the age in which he lives is very scientific. 


Scientific societies are commonly regarded as juries 
before whom each new scientific theory or principle is 
brought to trial and pronounced good or bad. Nothing 
could be much farther from the truth than such a con- 
ception. You will look in vain, for example, for any 
such pronouncement by a group of astronomers or me- 
teorologists upon Bigelow’s theories. He did not even 
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have the satisfaction of a real fight in defense of them. 
Upon his death his necrologist said that he had been 
deeply embittered by the lack of interest in his researches. 
This was attributed to their mathematical nature, but so 
much of his theories was only slightly mathematical that 
this excuse for lack of interest is insufficient. His was 
the typical experience of researchers in the observational 
sciences. It calls for remedy still, as it has been calling 
for four centuries. 


v 
MODERNIZATION OF FEDERAL-AID 
SYSTEM 


The system of main highways in the United States is 
by far the most extensive of any in the world. Only the 
most out-of-the-way places cannot now be reached over 
a surfaced road. Many miles of main highways are broad, 
direct routes over which vehicles can travel continuously 
at the touring speed selected by the driver without the 
need for slowing down because of sharp curves, steep 
grades, or other obstacles and there is frequent opportu- 
nity to pass overtaken vehicles. However, there is a 
large mileage of roads that cannot be traveled with such 
facility and ease ; roads on which the driver must accom- 
modate himself to conditions that are definitely inferior 
to present-day standards. 

This is a condition that has been unavoidable and that 
is being corrected as rapidly as the necessary funds can 
be obtained. When the states and the Federal Govern- 
ment began the improvement of highways the network 
connecting our cities was largely unimproved. These 
roads had been planned for horse-drawn vehicles and the 
pioneer automobilists made few long trips over them. 
That such a large part of the network of main highways 
can now be traveled with ease and comfort is due to the 
intelligent, long-time distribution of annually limited 
funds over a selected system. A degree of improvement 
was effected, which, though generally recognized as less 
than that which would ultimately be necessary, was still 
sufficient to serve the immediate need. As the need for 
further improvement of various sections has become 
evident it has been met as promptly and as fully as was 
consistent with the early completion of a desirable mimi- 
mum improvement of the system as a whole. This policy, 
sometimes called stage construction, is the only one under 
which the Federal-aid system and the more extensive 
state systems could have been improved in a short space 
of time to a general condition which permits their pres- 
ent use by a traffic of 150 billion vehicle-miles annually. 

There are few sections of the Nation’s network of 
main highways that have not been initially, if inade- 
quately, improved. State and Federal appropriations, in 
large part, are now being devoted to supplementary im- 
provements on the less adequate sections. 

Many of our most used and important roads are 
among those that must now be classed as very inade- 
quately improved. These are the roads that were first 
recognized as of outstanding importance and as such 
were first improved with surfaces of the highest type 
designed according to the standards of early road build- 
ers. There was general acceptance of these standards as 
sufficiently advanced—in fact, there was much opposition 
on the grounds that they were too advanced. The great 
increase in highway use and the recent marked increase 
in vehicle speed have forced the adoption of much higher 
standards.—From the annual report of Thomas H. Mac- 
Donald, Chief U. S. Bureau of Public Roads. 
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PICTURE OF A ROAD RNS 
Above: Roads like this mean expensive re ou, 

to trap snow on the road and cause surface Und , 
One county says that Snogo paid for itself in >. o>, 
the cost of gravel for road repair. 


Right: Snogo tossing snow banks into the fields. There will B 
destructive drainage on to the road here! 











HEN the heavy snows come there is no time to be fool- 

ing around with blue prints and experimental snow- 
fighting machinery. When the blizzards hit, you want a 
proved machine—Snogo. 


Behind Snogo is 12 years of successful operation in every kind 


of snow condition—12 years of constant improvement to meet 
| every type of snow removal work—and 12 years of steadily 
increasing sales, repeat orders year after year. Repeat orders 
mean satisfied customers—satisfied users that have demon- 
strated and proved Snogo’s reliability and economy. This is 
your assurance of dependability—your assurance that Snogo 
will meet the toughest snow conditions you'll ever havel 
Snogo cuts the cost of maintenance because it builds no banks 
to trap drifting snow. Snogo removes the snow completely, 
throwing it off the road, leaving the ditches open to do the job 
they were built for. 
Snogo cuts away the deep side as easily as the low side of the 
drift. No danger of heaved up broken pavements because 
of uneven frost penetration. No hazardous one way bottle- 
necks with one half clear and the other half blocked to the 
center line. Snogo means better maintenance, lower cost 
maintenance, reduced road repair and greater 
safety— 
And there is no better investment than Safety! 


KLAUER MANUFACTURING 
COMPANY 


Dubuque, Iowa 
When there is snow to be moved, you will find SNOGOS— 


several hundred of them—moving it in 


*Alaska *Nevada *Colorado Wisconsin 
*Canada *Utah *North Dakota *Michigan 
*Washington *Iidaho *Minnesota * Illinois 
*Oregon *Montana *Nebraska *Maine 
*California *Wyoming *Missouri *Virginia 

* Arizona New York ‘*lowa Connecticut 


*\ncluding state highway departments. 
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Repertnent 
of Mighwsyd Prot o 


These Five Pictures Show a Construction Project on Route 14 on the West Shore of the Susquehanna River Near Harrisburg, 

Pennsylvania. 1. Dangerous, Sharp Curve of Underpass on Old Road. 2. Long Sweeping Curve of Three-Lane Pavement Cut 

Through Solid Rock. 3. Another View of Sweeping Curvature. 4. Gouging Away at the Mountainside; Clearing and Grubbing. 
5. Spanning a Stream Enroute. 
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WINTER MAINTENANCE 
ROCHESTER, N. Y. 





ODAY winter maintenance of streets insuring 
greater safety for hoth motorists and pedestrians, 
is one of the greatest problems confronting the 
Department of Public Works in all Northern cities, 
whether they be large or small. Other routine mainte- 
nance problems such as patching, resurfacing and street 
cleaning, are fairly well standardized according to 
methods that have been developed over a period of years. 
This problem of the proper methods to overcome icy 
conditions on pavements has come to us within the last 
few years. The need has developed faster due to the 
demands of every one for highway safety. 

A progressive city today must give to its motoring 
public the best protection possible during the winter 
months. In consequence, the Maintenance Section of 
the Department of Public Works of the City of Rochester 
has made a sincere effort to study the best methods and 
materials to be used to overcome slippery conditions 
and make driving safer on our streets in winter. Due 
to the results we are obtaining on our 450 miles of paved 
streets the automobile insurance rate here is less than in 
any other large city in New York State. 

There is no doubt that the accessibility of the highway 
is a direct factor in store sales and the city’s business in 








Street at Rochester, N. Y., Showing in 
Foreground Ice Removal by Rock Salt. 


general. In Rochester we are in the snow belt where 
we must be prepared to meet a snow or sleet condition 
from November on through March and April and keep 
our streets clear so that business is not hampered by 
snow-covered or icy streets. 

As in any business, proper equipment and materials 
are the only effective and economical means of com- 
bating our ever present winter problem of ice and snow. 

Time is our most important element, in that proper 
application of effort at an early stage of a storm places 
us in complete control of the situation. We can not be 
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By E. A. MILLER 


Supervisor of Maintenance, 
Department of Public Works, 
Rochester, N. Y. 


caught unprepared because when a storm starts, it must 
be attacked immediately or else its damage to life and 
business is increased. Furthermore, if snow and ice 
are allowed to accumulate, equipment will not operate 
with as great efficiency and the total cost of clearing the 
city streets is much higher. 

Here in Rochester we find that straight rock salt is 
the greatest single aid in our winter maintenance prob- 
lems. It has been shown here that rock salt will, when 
properly applied, eliminate the building up of snow on 
the pavement into a thick mat of ice. Furthermore, the 
salt placed on the surface of ice will pit itself through 
the ice to the pavement surface, and the brine formed 
in the pit holes will run its way along the top of the 
pavement. This honeycombed action on the ice will 
cause it to be broken up under traffic. 

For a light snow a mixture of rock salt and cinders 
is the most effective solution to our problem. We find 
that the salt will work through the snow to the pavement 
surface and the brine will not allow the packed snow to 
bond itself to the pavement. The abrasive gives the 
necessary wheel traction in the loose snow. We mix 
100 Ib. of salt to 1 cu. yd. of cinders. 

In conclusion, all due consideration must be given to 
the great number of automobiles now in use. Conse- 
quently, we are making a diligent effort for further 
safety by seeing that the grades, important intersections, 
signal light and arterial stops, are kept as bare and as 
dry as possible during the winter months. 
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FEDERAL LEAFLET DISCUSSES DAMAGE 
FROM WATER RUNOFF 


The damage which runoff water may cause to high- 
ways and adjacent farmlands is discussed in a new pub- 
lication of the United States Department of Agriculture. 
The author, Arnold Davis of the Soil Conservation Ser- 
vice, points out that highways cannot always follow 
natural slopes and often intercept the natural flow of 
water. 

When intercepting highways and highway ditches are 
not protected against washing, deep gullies frequently 
develop. These often eat into the roadbed and into 
adjoining farmland. Pictures in the new publication— 
Leaflet 164—show how eroding water increases road 
maintenance costs by cutting embankments, damaging 
shoulders and retarding drainage with silt and erosional 
debris. 

The Bureau of Public Roads, the Soil Conservation 
Service, and most highway dpeartments are cooperating 
in developing erosion safeguards for the right of way 
as well as for adjacent lands. 

Leaflet 164 may be obtained from the U. S. Depart- 
ment of Agriculture, Washington, D. C. 



























BETTER LINE MEASUREMENTS 
By F. O. NELSON 


Engineer and Surveyor, Toledo, Ia. 


The most prolific source of errors and inaccuracies 
in measuring land lines, aside from plain blundering, 
is uneven topography. The usual method of getting 
horizontal measurements on slopes is by holding up the 
down slope end of the tape and plumbing it over a 
point. This method is slow and difficult over hilly 
ground. Its accuracy is much limited by the cost and 
by the help available. 

Much more use should be made of the transit, equipped 
with vertical circle, or other means for finding the rate 
or amount of slope and corrections made on measure- 
ments which follow the slope. Both speed and accuracy 
are gained and much less skill demanded of the chain- 
men. This system becomes particularly appropriate when 
inexperienced or non-expert help is used, and on windy 
days. 

It is generally not hard to spot or place marks the 
same height above ground as the instrument stands, de- 
termine the degree of slope by sights on them and use 
tabulated corrections for short and safe computations. 
Tables for this use should have at least three columns ; 
showing (1) degree of slope, (2) horizontal equivalent 
for 100 ft., or other unit, along the slope, (3) vertical 
difference. Sometimes it is more convenient to take 
vertical measurements than degree of slope and the table 
answers for that, too. 

Tables made on tracing cloth the size of a page or two 
of the field book, blueprinted, and a copy inserted in the 
book are desirable. Interpolation is easy if only even 
degrees are tabulated. Stadia corrections and other 
commonly used data to suit the individual need can be 


placed on the same sheets. 

Leveling of the tape need not be abandoned entirely. 
Short breaks, like ditch banks are more easily handled 
that way. Careful stadia measurements across streams 
and across extremely rough ground may often be used 
to advantage, though uncertain for long distances when 
the air is so heated as to cause refraction. 
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NORTH ATLANTIC STATES CONVENTION 


On February 15, 16, and 17, 1939, the Association of 
Highway Officials of the North Atlantic States will 
hold their fifteenth annual convention at the Hotel 
Pennsylvania in New York City. 

The program committee has arranged for the pres- 
entation of a number of highly interesting topics, 
featuring “Safety” at the Wednesday afternoon session, 
February 16th; “Design and Construction” at the Thurs- 
day morning session, February 17th, and “Maintenance” 
at the Thursday afternoon session. The Friday morning 
session will be devoted to subjects of general interest. 
The opening session will, of course, be held on Wednes- 
day morning, February 16th. On Friday afternoon 
those attending will be afforded the privilege of a pre- 
view of the New York World’s Fair. 
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Erniop1A Roap Construction.— The first 450 
kilometers of the great south main highroad in Italian 
East Africa is now under construction. It will be 
surfaced with asphalt. Over 4,000 Italians and 7,000 
Somalis are employed on the work, which is expected 
to be completed in about 5 years at a cost of about 
$30,000 per kilometer. 
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HIGHWAYS AND NATIONAL DEFENSE 


Mr. Victor J. Brown, 
Publishing Director, 
Roads & Streets, 

330 South Wells Street, 
Chicago, IIl. 


Dear Vic: 


You have no doubt noted the indication of a linking of the 
National Defense Program and the WPA in the news comments 
concerning the President’s promotion of Col. F. C. Harrington 
from Chief Engineer to Administrator of the Works Progress 
Administration, to succeed Harrye L. Hopkins. 


Naturally no one knows at this time just what part of the 
national highway system would be considered as national de- 
fense or come under some relief agency but in view of the fact 
that the Bureau of Public Roads was not mentioned in any of 
the fourteen national highway bills proposed during the last 
session of Congress, I am wondering if this may not be some 
ground work along the same line for a national highway coming 
under some relief agency without any connection with the 
Bureau of Public Roads. 


There should be no serious objection to a national defense 
program being linked in part at least with relief. There would, 
however, seem to be many reasons why a national highway or a 
national defense program insofar as it was related to highways, 
should be worked out with our national highway organization 
and fit into our already existing system. 


With the proper cooperation between those in charge of na- 
tional defense and those already familiar with peace time traffic 
problems, a highway could be designed and built which would 
serve modern military and peace time traffic equally well. This 
would give a large part of the military features a definite eco- 
nomic value and such a highway would pay for itself in peace 
time service long before it had become obsolete as a unit of 
national defense and likely before it had been used for that 
purpose. 

For example, consider just one of the problems in connection 
with the defense from the air. During the war scare last sum- 
mer, London blocked off sections of her subway system in which 
people were to be crowded in the case of an air raid. This 
congestion would bring about many difficult problems, including 
sanitation and ventilation. Consider the effect if a gas bomb 
were to strike at a ventilation intake. It would seem much 
better if these people could be quickly scattered over large areas. 


This may be a rather difficult problem in the case of most 
large European and Asiatic cities because of the lack of trans- 
portation facilities but that should not be so here. Take Mil- 
waukee with a population of about 630,000 for example. The 
1937 registration showed 153,000 cars or one for each four 
people. The entire population could be moved out in one load. 
Naturally there would be many detailed problems not considered 
here but this illustrates what could be done with available peace 
time equipment, using highways which would have a definite 
peace time economic value. 


I do not know what effect political influence will have, but 
outside of that it would seem that such a combination of economic 
and national defense features as affecting highways would help 
greatly in obtaining the necessary appropriation, benefiting those 
charged with national defense as well as the highway construc- 
tion industry. 


This is a thought that went through my mind as I read the 
news comments and I pass it on to you. 
Yours very truly, 
Joun W. Pou tter, 
Research Engineer, 
Koehring Company, 
Milwaukee, Wis. 
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From rolling to roading — 4!2 minutes. 
Paramount performance in rolling, 
Prelteesecte Ms gist Mec titjeeecteimertulters, 
unheard of before, offer the greatest 
versitility ever incorporated in a Roller 

of such universal adaptation. 
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1.—Reinforced Concrete Bridge Over Waccamaw River at Conway, South 
Carolina. It is 1058 ft. Long. Note the Heavy Concrete Handrail. 


2.—Paving Two 20-ft. Concrete Lanes, Separated by a 30-ft. Parkway, on 

U.S. 40 in St. Louis County, Missouri, Using a 34-E Dual Drum Paver. 

View Below U. S. 40 Superhighway Viaduct in City of St. Louis, 
Missouri, to Show General Design. 


Completed Railroad and Highway Grade Separation Project in Ames, 
Iowa. View Taken from North. 


5.—Long Sweeping Curves Identify New Construction of Pennsylvania 
Department of Highways. New Three-Lane Highway Along West 
Shore of Susquehanna River Near Harrisburg. 
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Can You Design an 
Economical Timber Bridge 
for Secondary Roads? 


“THIS BLAW-KNOX 
BUCKET 1S EQUIP: | 
pED WITH BALL 
BEARING LEVER 
ARM SHEAVES. | 





During 1939 certain engineers are going 

to be ahead of the game because their | 
skill brought them cash prizes for de- | 
signs submitted in the— 





Timber Bridge Design | 
Contest—Cash Prizes 
$1,500 








f As a matter of fact this feature is standard equipment and Sponsored by 
does not cost more. It is especially desirable where the National Lumber Manufacturers Associ- 
fe ae granular materials } use it keeps ation and its subsidiaries, American 


Forest Products Industries, Inc., and 



















| lubrication in and dirt out. This and many other desirable Timber Engineering Company. 
features of Blaw-Knox Buckets is fully described and illus- Write today for contest rules and entry 
| trated in Bulletin No. 1606. Write for it today. 7 blank. Contest opens February 15 and 
17 | closes August 15, 1939. 
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LA CROSSE TRAILER & EQUIPMENT CO., LA CROSSE, WIS., U.S.A. 
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AIDS FOR NIGHT DRIVING 


NDOUBTEDLY the best contribution for the re- 
duction of traffic accidents that the engineer can 
make is to design for safety with speed. However, 
traffic lining and signing aids will also offer a large 
measure of aid when coupled with education and en- 
forcement. The center line of a highway is truly a 
“life line.” Likewise reflector buttons placed in a con- 
tinuous row and luminous discs and paint are life savers. 
It is common knowledge that we fail to see the 
center line stripe when the glare of an approaching 
vehicle’s headlights strikes our eyes. Most of us, under 
these conditions, follow one of two procedures in pass- 
ing the glaring headlights approaching. Either we watch 
the right hand edge of the pavement or we try to gauge 
our position in passing by judging the distance we allow 
between our own vehicle and the approaching headlights. 
Both of these methods are unsatisfactory. How many 
accidents are attributable to this condition we do not 
know, but if only a few of them could be prevented the 
medium employed to bring about the reduction would be 
well worth while. 

We have observed striping in which small glass beads 
were embedded in a paint-like binder, that became pearly 
luminous when the headlights struck the stripe. We 
have seen highway signs treated with the glass bead 
surfacing that were highly luminous from every angle 
up to nearly 180 degrees. Night drivers will appreciate 
this when they recall that they have been unable to 
read a sign at the moment they so desire, because of 
glare from the paint. At this precise moment they are 
probably traveling 50 to 60 miles per hour and at the 
moment they are close enough to a sign to read it, the 
wording is obscured by a glare. Glass bead treated 
signs were readily readable. 

The built-in, wide, white-concrete stripe on the center- 
line acts as an invisible barrier against crossing into the 
wrong lane. 

Many signs are greatly improved with reflectorized 
buttons. These buttons on culvert headwalls, guard rail 
posts, railroad crossing markers, center piers of under- 
passes, and other obstructions have proven extremely 
valuable night driving aids. In places we have noted 
red reflector buttons of large size on curves and pave- 
ment edges that have been particularly effective. They 
are either embedded in the curve or mounted on posts on 
the shoulder. 

In several places in the United States we have seen 
headlight luminous discs or plates mounted on posts 
about 4 ft. high spaced about 150 or 200 ft. apart along 
both shoulders of a highway. They define the shoulder 
line and are visible for hundreds of feet ahead. Sub- 
consciously, these reflecting plates or discs create a feel- 
ing of safety in night driving. 

Then, of course, in many places we have seen the 
luminaire of sodium light that lights the highway for 
continuous long stretches, as well as at dangerous inter- 
sections or other danger points. 

All of these aids have distinct value for the night 
driver. Night driving safety challenges the highway 
engineer. Undoubtedly increased attention will be 
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focused on the various ways and means for improving 
the safety of night driving. 
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BETTER ENGINEERING 


HE more I work with and talk with road and street 

engineers, federal, state, county, or city, the more 
1 am convinced that the civil engineering profession, 
highway engineering division, should have a professional 
college of advanced civil engineering practice, theory, and 
design. Particularly advantageous would be classes in 
mathematics, logic, economics, and construction man- 
agement. The highway engineer needs such a national 
academy. Precious little do road and street engineers 
remember of their college mathematics. Very seldom 
do they use or even understand anything more compli- 
cated than simple algebra, especially 10 years after 
they graduate. Mathematics being the only common in- 
ternational language, engineers should be proficient in its 
use and in the employment of mathematical tools. 


Just how such a super-school or engineering clinic 
would be established, I am not prepared to say. I be- 
lieve, however, that if the U. S. Bureau of Public Roads 
were to undertake the founding of such an enterprise, 
that it would meet with explosive success. I can clearly 
recall the value I received out of a period of instruction 
spent at the Coast Artillery School. Advanced military 
science and tactics were taught which I absorbed much 
more easily than I did at college or during the war. 


Road and street engineering has developed so rapidly 
and is continuing to develop so rapidly that practicing 
engineers find it difficult to keep abreast of new research 
and theory. Higher mathematics, logic, and economics 
are so closely interwoven with these new developments 
that engineers should be more capable in their under- 
standing and employment of these related sciences. 
Such a super-college or academy should be available at 
reasonable cost to all road and street engineers desiring 
more complete technical knowledge. Courses of study 
could be programmed at regular intervals by engineers 
of the U. S. Bureau of Public Roads and other engi- 
neers of civil subdivisions receiving federal financial aid 
for road work could keep abreast of the newer theories 
by attending their organized classes. 

The setup for financing road and street work in the 
United States lends itself admirably to the success- 
ful functioning of a National Highway Engineering 
Academy. It would be a simple matter to require engi- 
neers who have jurisdiction over road or street work on 
which federal aid is given, to attend a 3 months’ course 
of advanced highway engineering. The money expended 
by the federal government on such a project would pay 
huge dividends in economic construction and sound de- 
sign. 

A National Highway Engineering Academy would 
directly mitigate for higher standards in highway ad- 
ministration, design, and construction. 

It would be entirely logical and advisable for the 
Technical Division of the American Road Builders 
Association to establish a committee to study this propo- 
sition, jointly with the Highway Research Board and 
the American Association of State Highway Officials. 
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American Road Builders’ Association Annual 
Convention and Golden Gate Highway Exhibit, 
Civic Auditorium, San Francisco, Mar. 7-8-9-10. 
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CHEERFUL ... CONVENIENT . . . COMFORTABLE 


250 Newly decorated Rooms ? 00 

250 modern baths RATES O£.UU AND UF 
The COMMONWEALTH is one of Chicago’s newer hotels with 
every service to contribute to your welfare ... Bxcellent Din- 


COMMONWEALTH HOTEL 


Diversey at Pine Grove CHICAGO, ILL. 





Big Savings 


.. +. IN HANDLING MATERIALS 





ANY excavating or conveying job 
that requires moving materials a 
few hundred feet or more can be 
handled economically by a Sauerman 
machine. The Sauerman line includes: 
Drag Scrapers and Slackline Scrapers 
ranging in size from % cu. yd. to 15 cu. yd. 


Slackline Cableways up to 3% cu. yd. in 
size for wide and deep excavations either 
in dry ground or under water. 

Portable Scraper Loaders. 

Tower Excavators for building levees, 
strip mining and similar work requiring 
a mobile machine with a long reach. 
Tautline Cableways for lifting, convey- 
ing and placing materials. 

Whenever you have a long-range material- 
ey problem of any kind, it will pay 
you to look into the money-saving possi- 
bilities of doing your work the Sauerman 
way. 


SAUERMAN BROS., INC. 
488 S. Clinton St., Chicago 






























Above is a Sauerman 
Tautline Cableway han- 
dling concrete, steel and 
forms on a bridge job. 
View at right shows a 
Sauerman Scraper sup- 
plying two asphalt mix- 
ing plants with sand 
from hill. Operating cost 
of scraper is $8 per day. 




























“THAT'S ANICE SET-UP 
oF TAMPING ROLLERS 


make up 
desired. 


For compacting earth fills—the practical design of 
Blaw-Knox Sheepsfoot TAMPING ROLLERS ap- 
peals to contractors because they give uninter- 
rupted service and meet all modern specification 
requirements. 

The roller units are full floating, on husky frames—" 
built for long, hard use. 

Send for complete details and prices. 
BLAW-KNOX DIVISION of Blaw-Knox Co. 
FARMERS BANK BLDG. PITTSBURGH, PA. 
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NEW EQUIPMENT 
AND MATERIALS 


New Asphalt Plant 


A new asphalt plant of moderate ca- 
pacity, especially designed for large main- 
tenance or small production work is being 
offered by the White Manufacturing Co., 
Elkhart, Ind. This illustration shows the 
Model L-12, which has a capacity of 12 
tons per hour, with conservative rating. It 
has an aggregate dryer 46 in. in diameter 
by 15 ft. long, equipped with cascading 
shelves and also center cross flights which 
considerably increase the amount of hot 
steel on which aggregate is dried. Dryer 
is equipped with inspirating type low pres- 
sure oil burner and exhaust stack. Be- 
cause of the type of burner and the size 
of the stack, no exhaust blower is neces- 
sary. It is stated temperatures of dis- 
charged material can be as high as is prac- 
tical for bituminous work. In this plant 





New White Model L-12 Asphalt Plant 


material is fed to the dryer by an ele- 
vating loader which is part of the unit. 
Model L-12 is regularly equipped with 
volumetric measuring devices which ac- 
curately comply with formula. The plant 
can be used, however, with standard bins 
and weigh scales. In the picture are shown 
the dryer discharge to volumetric measur- 
ing hopper, pug mill underneath, bitumen 
measuring trough. The discharge chute 
from dryer, the measuring hopper and 
pug mixer discharge gates are all air-op- 
erated. Unit is equipped with 300 gal. 
bitumen heater with oil burner. This model 
as shown is driven by a Continental engine, 
and has a LeRoi compressor. It can also 
be furnished as a portable machine on 
pneumatic tired wheels. Its weight is 21,- 
500 Ib. A similar model is made which 
has capacity of 25 tons per hour. 


v 


Portable Gravel Plant Produces Rock 
Chips as By-Product 


With the increased mileage of black top 
roads, there is an increasing demand for 
rock chips for the seal coat. To meet this 
demand, the Pioneer Engineering Works, 
Inc., Minneapolis, Minn., have designed a 
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Pioneer Portable Gravel Plant Installation 


screening arrangement for their vibrator 
duplex crushing plant that will produce 
these rock chips as a by-product simul- 
taneously while producing road gravel. 
This means that the Pioneer user can 
produce rock chips for the seal coat at the 
same time that he is producing his base 
course. There is no waste material as the 
crusher dust is screened out of the chips 
and mixed with the road gravel. There is 
no additional expense as no extra screens 
or equipment are required. The crushers 
are not closed down any closer so that 
the total production is not curtailed. The 
Pioneer vibrator duplex crushing plants 
use the bottom deck. Thus the bottom deck 
screens the pit run material only. The top 
deck screens the crushed material only. In 
this screening arrangement, the pit ma- 
terial and the crushed material are not 
mixed together. Chip spouts are provided 
to deliver the chips onto a belt conveyor. 


v 
New Bucyrus-Erie Snow Plow 


Equipment which converts the Bucyrus- 
Erie bullgrader or bulldozer to a heavy 
duty snow plow by changing only the 
blade and frame has been brought out by 
Bucyrus-Erie Co., South Milwaukee, Wis. 
The snow plow is a V-style with adjust- 
able wings and full hydraulic control .. . 
heavy duty in every respect . . . capable of 
handling any snow, according to the manu- 
facturer . . . yet quickly convertible to a 
bullgrader or bulldozer for year ’round 
maintenance and earth moving use. Snow 
plow and bullgrader or bulldozer are mount- 
ed on the same T-40 International TracTrac- 
Tor, use the same hydraulic pump, the same 
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Bucyrus-Erie Snow Plow. 


hydraulic cylinders, the same control valve 
and the same attaching parts. Convertibility 
is simply had by removal of the bolts that 
hold the bullgrader or bulldozer frame and 
blade in place. Then disconnect lifting rods, 
back out and run tractor into the snow 
plow frame, bolt the same connections and 
the plow is ready. The plow will fit eith- 
er standard or wide gauge tractor with 
any width track shoe available. The hy- 
draulically-controlled plow, mounted on 
an International T-40 or TD-40, is built 
to handle all snow depths. For light snows, 
speeds up to 6 m.p.h. are available, and by 
using both plow and wings at ground 
level a path as wide as 18 ft. can be 
cleared. In slightly heavier snows or on 
wide roads one wing can be raised and 
used to wing snow back to the ditch while 
the opposite wing can be held at ground 
level for extra plowing width. The wings 
have a ground clearance of 6 feet at full 
height . . . easily clear mail boxes, fence 
posts, etc. For heavy drifts, the plow, which 
clears a 9 ft. strip, may be used without 
wing structure or wings can be folded 
back or used for winging snow on either 
or both sides of the road. Adjustments 
of wing or plow heights are made instantly 
without leaving the cab. The Bucyrus- 
Erie winter cab for the International T-40 
and TD-40 is specially designed for snow 
removal work. Windows on all four sides 
insure full visibility and, because ventila- 
lation can be changed to meet varying 
wind directions, operator comfort is as- 
sured all the time. 


v 
New I!/-Yd. Lorain-79 


The Thew Shovel Co., Lorain, O., has 
announced its new model, the Lorain-79, 
a newly-designed 114-yd. unit convertible 
to shovel, crane, clamshell, dragline, or 
backdigger service. The new machine is 
mounted on a newly designed chain drive, 
crawler 13 ft. 8 in. long 10 ft. 6 in. wide. 
The crawler is equipped with 24 in. wide 
treads, with other treads available in 28 
in. and 34 in. widths. The crawler has 
two travel speeds, 1% M.P.H. and % 
M.P.H., available in either direction. All 
the propelling and steering mechanism of 
the crawler is located in a central steel 
carbody casting or gear box. All the op- 
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The New 1% Yd. Lorain-79. 


erating mechanism is protected against 
mud, dirt and water by an oil tight gear 
case. The steering clutches slide on 
splined shafts, and permit steering in 
either direction. Another feature is the 
locking and safety ratchet and pawl on 
the horizontal propelling shaft. This con- 
sists of the ratchet wheel with two pawls, 
one on either side of the ratchet, each in- 
dependently operated. On level ground 
four combinations of locking are rat- 
chet are possible. Another feature of 
the crawler is the elimination of any roll- 
ers or idlers along the top to support 
the top of the crawler tread belt. Instead 
the top tread belt is supported on a full 
length T-rail. Thus the treads slide along 
a horizontal surface fully supported, and 
as a consequence there is no buckling or 
“clanking” of treads. The Lorain-79 is 
supplied with an all-welded shovel boom 23 
ft. long from hinge pin to boom peak 
sheave pin. The two boom side members 
introduce a new design feature in that 
each is a built-up steel tube of rectangular 
cross section, entirely electric welded into 
a unified structure. The dipper stick is 
also‘ an all-steel, all-welded construction 
of rectangular cross sections. The only 
use of bolts in the boom is in the attach- 
ment of the crowd rack sections to the 
bottom of the dipper stick. The rack is 
made in short sections of drop forged, 
heat-treated steel, bolted in place to pro- 
vi‘: ease and economy of replacement of 
the rack section. The dipper stick is ac- 
tuated through an independent chain crowd 
acting through a hinge pin drive. The 
turntable of the Lorain-79 is built to the 
Center Drive design. In this design, the 
power is taken from the six cylinder Diesel 
motor and is transmitted through a silent 
chain drive to the Center Drive. The Lo- 
rain-79 is a fully convertible unit. As a 
shovel it is equipped with 23 ft. boom, 
18 ft. dipper stick and 1% yd. dipper. A 
special stripping boom 25 ft. long with a 
25 ft. stick and 1% yd. dipper is available. 
Its capacity as a crane is 25 tons at 12 
ft. radius, equipped with booms from 40 
ft. up to any desired length through the 





and dragline booms and equipment are also 
avaliable. The backdigger boom features 
a 24 ft. tubular boom with a 10 ft. 6 in. 
dipper stick. Dippers come in 31 in. to 
42 in. widths and are of the controlled 
tilting type, whereby the operator has con- 
trol of the digging angle and dumping po- 
sition of the dipper at all times. 


v 
Scarifier Teeth With Renewable 
Points 
Scarifier teeth with renewable points of 
special alloy steel are now being offered 
by the Caterpillar Tractor Co., Peoria, IIl., 
for all its auto patrol scarifiers and for 
all its blade grader scarifiers (except No. 


medium of insertable center sections. Crane ' 








Scarifier Teeth with Renewable Points. 


66). These new teeth take the place of 
the one-piece teeth, and with them only 
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G0 THROUGH WHERE “ORDINARY™ 


TRUCKS ARE STOPPED DEAD! 


It isn’t the s/ze or cost of a truck that determines its ability 


to get in and out of pits and quarries, to climb steep grades 


or forge through deep sand, mud or snow. It’s traction 
that does the trick on these MARMON-HERRINGTON 


All-Wheel-Drive Fords. Traction on all four, or all six 


wheels—all pulling, all pushing, at the same time. That’s 


why they actually move more material in given time than 


bigger “ordinary” trucks, and why they pay bigger divi- 


dends on the investment. Write for new catalog, just off 


the press, and name of your dealer. 


MARMON-HERRINGTON COMPANY, 


INDIANAPOLIS, 





INC. 
INDIANA, U.S.A. 
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the points need be renewed. It is stated 
these points last several times longer than 
one sharpening of ordinary teeth. Only a 
hammer is needed to put on or remove 
points. A slight taper fit holds the points 
firmly to the shanks. The points do not 
loosen or come off in heavy service or 
from vibration. 


Vv 
New Tractor Shovel 


A new overhead shovel, a tractor attach- 
ment for moving earth or loading snow, 
has been placed on the market by Maine 
Steel, Inc., South Portland, Me. By the 


ie. 


The Sargent Overhead Shovel with ¥%-yd. 
Bucket, in Dumping Position. 


addition of an interchangeable group of 
comparatively inexpensive accessories, a 
standard crawler tractor, with a single op- 
erator, has the versatility of several sepa- 
rate machines. In its primary shape the 





(Advertisement) 


KINNEY Representatives at 
Booth B-43 at the Road Show 


Representatives of the Kinney Mfg. Co., 
3537 Washington Street, Boston, Mass., 
will be at Booth B-43 at the Road Show 
ready to point out the many advantages 
of Kinney Distributors to Owners, En- 
gineers, and Operators. 


To the Owner, faced with a natural de- 
sire for profitable operation, they will 
emphasize the alloy steel tank which re- 
duces the “dead” weight by 1,000 Ibs. (on 
the 1,000-gallon size)!—and the eco- 
nomical use of materials due to the quick 
stopping and starting, air operated, spray 
control; and the accuracy of the Kinney 
pump as a meter. 


To the Engineer, interested in accurate 
application, Kinney representatives will 
emphasize quick starting and stopping; 
the full spray even at the end nozzles; 
large-capacity Kinney pump; efficient 
heating unit, and tachometers. 


Operators will be directly interested in 
the safety and easy handling features: 
fuel tank well away from the burners; 
ladders, and hand rails; relief valves, 
vents, and the inside closing valve. 


Of general interest to all, is the fact 
that Kinney Engineers rely on proved 
equipment—Westinghouse Standard Air 
Brake diaphragms to control spray; and 
Ford 60 H.P. engine for which service 
is universally available. 


Ask for Bulletin A. 


overhead shovel is a fast and effective 
dirt shovel, capable of hard digging. The 
smallest shovel for earth excavation is 
¥% yd. Larger sizes are provided for light 
materials and for larger tractors. It is not 
necessary to turn the tractor to load into 
trucks. A bulldozer blade with down pres- 
sure can be hooked onto the shovel in 15 
minutes. It can be changed to a snow 
loader in half an hour. It can be used as 
a tractor without removing any of these 
accessories. When used as a dirt shovel, 
it is equipped with a cast alloy steel buck- 
et shell, with digger teeth that will stand 
hard digging. It gets its “crowd” by 
backing the tractor. When filled, the 
bucket is hoisted straight up over the 
tractor and dumped in front by tripping 
a hinged cover. It can load into high 
trucks. 


v 


Self-Powered 30-Yd. Scraper 


A 30-yd. self loading scraper, the Tour- 
napull—stated to be capable of making fast 
truck speeds under its own power, has been 
brought out by R. G. LeTourneau, Inc., 
Peoria, Ill. The unit is powered by a 160 
H.P. “Caterpillar” engine, whose nose 
extends unsupported in front of the 80 in., 
2-foot tread pneumatic tired drive wheels. 
The weight of this overhanging motor is 
counter-balanced by the weight of the car- 
rying unit and the load in the rear. The 
entire weight of the engine together with 
much of the weight of the load is placed 
on the two large drive wheels to give the 
greatest possible traction per pound 
weight. The Tournapulls are steered much 
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bination is a self-loading unit. Twelve 
Tournapulls are now being operated on 
the 12,000,000 cu. yd. Hansen Dam project, 
near San Fernando, Calif. 


v 
New High-Lift Truck Bodies 

A new line of high-lift truck bodies 
hydraulically operated has been announced 
by the Kewanee Manufacturing Co., Ke- 
wanee, Ill. Two types are available, both 
the high-lift hopper body and the high- 
lift dump, the latter constructed with flat 
bottoms and available for various dump- 
ing angles from 30 degrees to 50 degrees 
with clear dumping heights of from 5 to 
7 ft. The particular mechanism shown 
has been in daily operation for over a 
year and exemplifies a new type of con- 


Truck with High Lift Hopper Body 


struction with some unusual features. The 
subframes, constructed as an unit may 
be mounted on any make of truck with- 
out alteration. Hydraulic cylinders at- 
tached horizontally to this subframe op- 


The 30-yd. Self Powered, Self-Loading Scraper. 


like track-type tractors—by independent 
control of each wheel. However, they have 
an additional feature not found in con- 
ventional tractors. One wheel may be held 
stationary and the full engine power trans- 
mitted to the other. Interchangeable haul- 
ing units have been designed for the Tour- 
napull—the Tournatrailer and the large 
carryall scraper. The Tournatrailer is a 
30-yd. rear dump buggy consisting of a 
bottomless body sliding over a fixed bed. 
In dumping, the body—cable controlled— 
moves back over the bed, scraping the load 
with it, and drops the material through the 
ever widening gap at the rear. The second 
unit is the U-type, double bucket, 30-yd. 
carryall scraper adapted for Tournapull 
usage. The Tournapull and carryall com- 


erate on bell cranks to translate the hori- 
zontal movement to vertical movement. 
The relationship of the various parts is 
such that the oil pressure remains con- 
stant during the stroke. This results in 
very smooth easy motion, in fact the man- 
ufacturer contends that no speeding up 
of the engine is needed for hoisting but 
that the operation can be accomplished 
with the engine at idling speed. Twisting 
strains while hoisting or in transit can- 
not be transmitted from the chassis to 
the operating mechanism. The hopper 
bottom job can be had with clear dump- 
ing heights as high as 8 ft. 8 in. and 
capacities up to 10 tons. The elevated 
dump truck body is available in capaci- 
ties up to eight tons. 
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New Refuse and Garbage Unit 


A new garbage and refuse unit having 
an all-enclosed body has been placed on 
the market by Gar Wood Industries, Inc., 
Detroit, Mich. The unit compresses, like 
a hydraulic baler, all kinds of bulky rub- 
bish and garbage into a compact mass, full- 
capacity load that is much greater in 
weight than the usual loose load. When 
the load is compressed, water and other 
liquids are squeezed out, making the 
refuse and garbage burn quicker, thereby 
effecting economy at the incinerator. The 


load-packer can be built in various lengths, 
widths and heights to fit any truck or 
The loading trough lo- 


trailer chassis. 






New All-Enclosed Gar Wood Load Packer. 


cated closé to the ground, simplifies load- 
ing by shovel or from baskets and cans. 
The garbage and rubbish are not exposed 
and odors are confined. Papers cannot 
blow off. Every available cubic foot of 
the body can be filled. The body can be 
cleaned easily. A Gar Wood hydraulic 
hoist dumps the load in the conventional 
manner. Another set of cylinders opens 
the endgate to give ample clearance. A 
retainer plate keeps garbage already packed 
from falling back into the trough. This 
retainer plate is released and snaps back 
against the packing plate at the instant 
the lever operating the compressing ram 
is moved. When the trough is filled the 
loading doors are closed and locked, be- 
coming part of the tail-gate ram. The 
valve-operating lever, at rear of the body, 
is then moved and the two compressing 
jacks thrust the ram, the packing plate and 
the retainer plate, against the garbage in 
the trough, cleaning it out completely and 
packing it solidly into the body. The 
packing plate and tail-gate ram are 
then returned to their starting position 
while the retainer plate is held in position 
by an automatic catch. Loads are com- 
pressed by means of two hydraulic cylin- 
ders which operate the ram. This action 
also cleans out the trough in readiness for 
another filling. 


New Line in Concrete Mixers 


A complete new line of Rex concrete 
mixers in the 3%4-S, 5-S, 7-S and 10-S 
sizes has been announced by the Chain 
Belt Co., Milwaukee, Wis. The Rex 5-S 
is made in a two-wheel end discharge and 
a four-wheel side discharge style and is 
powered by a 6 H.P. single cylinder air 
cooled engine. The 7-S is made in a two- 
wheel end and four-wheel side discharge 
model and has the optional power of a 
one-cylinder air cooled or a four cylinder 
air cooled engine. The Rex 10-S mixer is 





made in a two wheel end discharge, four 
wheel end discharge and a four wheel side 
discharge model powered by the standard 
or heavy duty four cylinder engine. All 
these mixers can be furnished with steel, 
solid rubber or pneumatic tired wheels. 
All can be equipped with the new Rex 
batch meter and the new Rex self-prim- 
ing centrifugal water pump. These new 
1939 Rex mixers are streamlined for 
fresh modern appearance and are painted 
bright Persian orange for better pro- 
longed appearance in the field. The 
5, 7, and 10-S mixers use the conventional 
type mixing drum—the Rex modern drum 
of rugged all-welded construction with 
pressed steel drum heads and center strip 
welded together to form a stronger, lighter 
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and more perfectly balanced drum. The 
mixing blades and buckets are made of 
high carbon steel to resist abrasive wear 
and retain their height and shape to assure 
proper mixing action. The Rex modern 
drum rolls on pressed steel drum rollers 
which are light in weight and are not sub- 
ject to soft spots. Each machine has full 
view one man end controls to enable the 
operator to handle both skip and discharge 
without moving from his station. Each 
has the Rex shimmy skip—the patented 
shimmy shaking action which hurries the 
stickiest batches down the streamlined skip 
into the drum. This skip action is pro- 
duced in such a manner that there is no 
pounding on the cable and no countershaft 
wear. The Rex discharge chute which re- 
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Years of experience and hundreds of owners prove without a doubt, the 
Silver King Highway Mower does an outstanding job the year around. 
In addition to the annual Spring-to-Fall weed mowing job, it is an ideal 
maintenance unit. It is also used for leaf removal in the Fall, snow 


removal in the Winter. Cities, counties and states all 
find the Silver King the first practical all-purpose 


mower. 
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PLYMOUTH, OHIO 


Send Jor this FREE FOLDER! 


Without obligation, send for the Silver King 
Bulletin, “For Year "Round Economy.” 
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mains completely outside of the drum op- 
ening while mixing is taking place is 
swung into the extra large drum opening 
only for the discharge and consequently 
there is less wear and longer life in the 
Rex chute. All have the new Rex water 
tank which together with the Rex non-By- 
Pass valve meets water specifications for 
all mixes—anywhere. The new 5, 7, and 
10-S machines are all driven by genuine 
all steel Rex Chabelco chain with case 
hardened pins and bushings, heat treated 
rollers and sidebars. The 3%-S tilting 
mixer retains its present design with a 


number of refinements. The front foot 


is adjustable horizontally to enable the 
machine to remain in a true upright posi- 
tion even though standing on uneven 
ground. The towing tengue is of a new 
telescopic design which clicks firmly into 
place in towing or mixing position. The 
tilter retains the fast efficient mixing action 
of the three blade drum, the modern power, 
the Rex Griplock chain drive, the Timken 
bearing drum drive pinion shaft, the Tim- 
ken tapered roller bearing spindle, and the 
riveted all-welded all steel frame. This 
new 3%4-S with its streamlined appearance 
combines eye-appeal with new design and 
construction. 








em 


®@ Available in 1/2 and 3/8 cubic yard capacities. Electrically 
welded for maximum strength. Ball bearings eliminate friction 
and wear. Electric bucket trip facilitates accurate placement. 
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7-S Concrete Mixer. 
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New Traction Driven Road Sweeper 


A new traction driven road sweeper, de- 
signed to meet the needs of road contrac- 
tors, county and state highways for an in- 
expensive road sweeping machine, has been 
added to the line of the Frank G. Hough 
Co., 919 North Michigan Ave., Chicago, III. 


New Rex 


| The unit is equipped with a 7 ft. brush 


which is 30 in. in diameter. The brush 


New Hough Traction Driven Road 
Sweeper. 


is adjustable as to ground pressure and to 
the crown of the road. The power for 
driving the brush is taken from the left 
rear wheel and transmitted to the brush 
through a three speed standard automotive 
transmission which runs in oil and is fully 


enclosed in a dust proof case. The brush 
may be operated in either of the three 
speeds by merely shifting the gear lever 
into the proper position. The machine is 
equipped with a tow pole easily hitched 
to either a truck or tractor. 


v 


Sand Spreader Powered by Gasoline 
Engine 

A sand or anti-skid mixture spreader 
equipped with an independent power sup- 
ply has been placed on the market by the 
Good Roads Machinery Corporation, Ken- 
net Square, Pa. The unit is powered by 
a 4-cylinder Hercules gasoline power unit, 
Model ZXB, 2% in. bore and 3 in. stroke, 
manufactured by Hercules Motors Cor- 
poration, Canton, O. The spreader can be 
mounted on a truck chassis or it may be 
mounted in a truck body from which it 
may be easily removed to leave the truck 
free for other work. It has a 6-yard bin 
equipped with a large screw conveyor and 
a spreader of the spinner disc type which 
will spread a width of 9 to 15 ft. One 
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man can easily control the entire operation. 
The Hercules power unit is mounted on 
the spreader frame and furnishes the com- 
plete power needed to operate the spread- 
er. It drives the screw conveyor which 
permits the use of dry or damp sand and 
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Good Roads Spreader, 


which eliminates the need for an extra 
man. It also furnishes the power for the 
disc type spreader. Independent power for 
the spreader allows positive control of 
spread at any truck speed. The entire unit 
is controlled by the truck driver from the 
cab. 


Model Y-186 


vy 
Snyder Appointed Sales Representa- 
tive for Milburn 


The Alexander Milburn Co., 1493 West 
Baltimore St., Baltimore, Md., manufac- 
turers of spray finishing equipment and 
cutting and welding apparatus, announce 
the appointment of Frank P. Snyder as 
sales representative in Detroit. Mr. Sny- 
der was formerly sales engineer for the 
De Vilbiss Co., and has wide experience 
in the design, sales and installation of 
spray finishing equipment. 


v . 
New 200 H.P. Murphy Diesel Engine 


A new 200 H.P. diesel engine, known 
as ME-650, has been announced by the 
Murphy Diesel Co., Ltd., Milwaukee, Wis. 
The design of this engine conforms to that 
of the standard Murphy diesel Model ME 
which has proved so successful in service. 
Injection is direct into a plain symmetrical 
combustion chamber. Injector and fuel 
pump are combined in one unit which is 
easily and quickly removed and replaced. 
There are no high pressure fuel lines and 
injectors cannot become air bound. Special 
care has been taken to assure cool opera- 
tion and pistons are oil cooled under pres- 
sure. Four valves are provided for each 
cylinder. Should the oil pressure drop be- 
low a fixed minimum pressure, the engine 
automatically shuts itself off. Control is 
through a single lever which permits easy 
and simple toggling-in for remote control. 
Starting is accomplished by a standard 24- 
volt starter. The design of the new Mur- 
phy engine is simple and compact, and all 
parts are easily accessible. The ME-650 
can be had either as a bare engine or 
with radiator and full enclosure. Skids, 
outboard bearings, and direct connected 
generator units are also available. 


v 
Marks Hardened Steels 
A new, low-priced electric etcher that 
marks iron and steel and their al- 
loys, including hardened steels, legi- 








bly, permanently, easily and economically, 
is another development of the Ideal Com- 
mutator Dresser Co., 1372 Park Ave., 
Sycamore, Ill. This etcher is used in the 
same manner as a pencil and engraves 
names, sizes, models, numbers or other 
important data on smooth surfaced parts, 
tools, dies, saws, plates, gears, etc. The 
complete unit includes a handpiece and 
alloy point, transformer with three taps, 
special primary cord with tap-changing 
switch, secondary leads of No. 8 wire 
and a work plate. Weight 12 Ibs. 


Three etching speeds are controlled by 
a switch on the primary cord. Depth of 
the etching is governed by the speed at 
which the point is moved over the metal. 
Standard unit is for 110 volt, 60 cycle 
service. Also available for other alter- 
nating current circuits. 
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MANUFACTURERS 


Motor Equipment Co. New Distributor 
for Blaw-Knox 


The Blaw-Knox Co., Pittsburgh, Pa., 
announces that exclusive selling rights on 
Blaw-Knox construction equipment and 
clamshell buckets in the entire State of 
New Mexico, and in the twenty-one west- 
ern counties of Texas, have been granted 
to the Motor Equipment Co., Albuquer- 
que, N. M. 


v 
Spray Painting Training School 

The DeVilbiss Company has announced 
the schedule of its training school for the 
first half of 1939. This school is open to 
industrial painters, master painters, auto- 
mobile refinishers, and all others interested 
in learning the technique of spray-paint- 
ing, and the use and care of spray-painting 
equipment. The training period lasts for 
one week. Classes will start on the fol- 
lowing dates: March 13, April 17, May 15, 
and June 5. Special rates in Toledo hotels 
and boarding houses near the plant have 
been secured for men attending the school. 
Complete information may be obtained by 
writing The DeVilbiss Company, Toledo, 
Ohio. 


v 
Gamble Appointed Secretary Ohio 
Paving Brick Mfrs. Assn. 


The previous announcement that Mr. 
Victor K. Gamble was appointed Secretary 
and Chief Engineer of the Ohio Paving 
Brick Manufacturers Association, which 
is the Ohio Region of the National Paving 
Brick Association, is in error. Mr. Gam- 
ble became Secretary on Dec. 15th, but 
was not appointed the Chief Engineer of 
the Ohio Association. 


Vv 

Bode-Finn to Represent Ransome 

The Ransome Concrete Machinery Co., 
Dunellen, N. J., have just closed with the 
well known Cincinnati equipment agents 
—Bode-Finn Equipment Co., Inc., 1654 
Central Ave., to represent them in that 
territory. They will handle the complete 
Ransome line consisting of pavers, cen- 
tral plant mixers, building mixers (both 
small and large) plaster and mortar mix- 
ers, bituminous mixers, etc. 












You want more than dead weight 
in a bucket to lick a tough dig- 
ging job. You want speed—agility! 
Williams design, welded construc- 
tion and special alloys insure 
stamina and ruggedness, without 
excessive weight. Williams Buckets 
carry plenty of weight, but they 
carry it in the right places and in the 
right proportions. You move more 
materials in less time with Williams 
Buckets—and that’s profitable. 


...and if that’s what you want in 
a bucket, you'll find your particu- 
lar type in the Williams Catalog. 
It's freel 


THE WELLMAN ENGINEERING CO. 
7003 CENTRAL AVE. ¢ CLEVELAND, OHIO 


Send for Catalog 


Distributors located in all parts 
of the country represent the 
Williams Line of Power-Arm, 
Multiple Rope, Power- 
Wheel, Single Line, Hook- 
On and Dragline Buckets. 


WILLIAMS 
Buckets 


built by WELLMAN 
BUILT TO LAST...and MOVE DIRT FAST! 
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Design and Development of Con- 





tractor’s Equipment 


FOR SALE—GOOD US 
W A N T E D Lorain » A en BA from 


MUNICIPAL SALES AGENTS % to 1% cubic yards. 


Jaeger concrete mixers. 
To sell on lLberal commission basis— “1 
z me 8 r si Gardner-Denver air compressorsa—wagon 


and Sena’. Highway ‘Beacon Lights, drills—jackhammers. 
Parking M 


Euclid and Hug trucks. 
Allis Chalmers L, LO and WE tractors 
MUNICIPAL STREET SIGN CO. 
283 Meeker Ave. Brooklyn, N. Y. M. 


953 N. 27th St. MILWAUKEE, WIS. 











and crawler wagons. FOR SALE 
Other miscellaneous NO tees, For Sale or Rent: One one (1) yard 
E. GILLIOZ, onett, Mo. Northwest combination shovel and drag- 

line, Model 105, 

One 160-cu. ft. Chicago Pneumatic air 
compressor. 

One 75 Koehring Mix 

Equipment in excellent “condition. Cheap 
terms. 


Lake ay Me ag —~s Co., 



































REBUILT CONSTRUCTION EQUIPMENT 
Air Compressors — Belt Cenveyors — Concrete 
Vibrators—Derricks—Elec. Motors & Controls— 
Saw Tables—Elec. Welders—Gasoline & Elec. 
Holsts—Concrete Buckets—Material Elevator 
Platforms—Gasoline ee tic Tools 
—Concrete Mixers — Plaster Mixers — Mortar 
Mixers—Centrifugal Pumpe—Pressure Pumps— 
Storage Bins. 

UNITED HOISTING CO., INC. 

Serving Construction Industry for 46 Years 
173 Locust Avenue New York, N. Y. 


Chicago Testing Lab., Inc. 


Pa Laborat 

ctisass, SEY abeeiog Be. 
HUGH W. SKIDMORE GENE ABSON 
Materials, Processes, Structures, Consul- 
tation, Inapection, Testing, Designs, Re- 
search, Investigations and Experts in 
Litigation. 


536 Lake Shore Drive 








WANTED: SALESMEN AND DISTRIB- 
utors for the fastest selling line of Road 
Machinery on the market. Good profits, 
no competition, internationally nown. 
Write, ow past connections, Snaten’ 
a = perience not necessary. 

_ Roads and Streets, 330 So. Wells 


Chicago 
— * Chices qt 


























February, 


“WHAT—NO PIT? 
NO— only BLAW-KNOX 
BULK CEMENT PLANTS 
require no pit for the 
elevator” 


AP NAC) 4 Gaya 


End Discharge 
MIXERS (up to 14S) 


Latest compact 7S, 10S and 14S 
Trailers — faster, hundreds of 
pounds lighter, yet with ma- 
chined steel tracks, long life 
construction thruout. Other 
sizes 34S to 56S, Tilt or 
Non-Tilt. Get new 

Catalog and prices. 


THE JAEGER 
MACHINE CO. 


223Dublin Avenue 


PrP 
PL 








Blaw-Knox BULK CEMENT PLANTS are the ultimate in portability, 
speed, and convenience of use and operation. They are complete units 
for unloading, storage, batching and handling of bulk cement—depend- 


able and accurate. 
Completely described in Blaw-Knox Catalog No. 1566. Send for copy. 


BLAW-KNOX 
BulR Cement Plants 


Columbus, Ohio 














CONSTRUCTION MCHY. CO., Waterloo, lows 





ALWAYS AHEAD! 


With modern equipment for bridge 
and road builders. Get new catalog 
showing CMC Mixers—all types 
and sizes. Dual Prime Pumps, 
Hoists, Pneumatic Tired Carts, 











Texas Co. Combines Dallas and Hous- 
ton Asphalt Sales Offices 
The Dallas office and the Houston of- 
fice of the Asphalt Sales Department, The 
Texas Co., have been combined and the 
Dallas office closed. Mr. A. D. Stivers of 
the Dallas office has been transferred to 
New York and his duties in Texas as- 
sumed by L. W. Kemp, The Texas Com- 
pany Building, Houston. 
v 
New International Harvester 
Removal and Earth Moving 


Sound Pictures 

“Snow Fighters” is the title of a one-reel 
dramatized sound motion picture just re- 
leased by the International Harvester Co. 
It pictures an organized plan for snow- 
moving operations in which municipal, 
township, county, and highway officials co- 
operate in efficient use of equipment to 
keep traffic moving. Motor trucks, wheel 
tractors, road maintainers, and crawler 
tractors, all equipped for snow moving, 
are shown working the particular type of 
road or highway for which each is adapted. 
The International Harvester Co. has also 
recently produced and released a one-reel 
sound motion picture entitled “Earth Mov- 
ing,” which portrays the different types 
of equipment used in a variety of typical 
earth-moving operations. Highway con- 
struction and maintenance; land clearing; 
oil field jobs; trail building; gravel, sand 
and clay-pit work; railroad right-of-way 
maintenance; and other operations are pic- 
tured to show the wide adaptation of craw- 


Snow 


ler-type tractors, road maintainers, wheel 
tractors, and motor trucks to dirt-moving 
activities. Prints of either of these films 
may be borrowed free of charge by com- 
municating with the International Har- 
vester Company, 180 North Michigan Ave., 
Chicago, IIl. 


+ 


Michael Riesner, Worthington Con- 
sultant, Passes 


Michael Riesner, Consulting Engineer 
for Worthington Pump and Machinery 
Corporation, and an outstanding authority 
in the field of air and gas compression, 
died suddenly at his home in Buffalo, New 
York, on December 12. A member of the 
Worthington organization since 1892, Mr. 
Riesner served the corporation as chief 
engineer of its Cincinnati works for 20 
years. In this capacity he was responsible 
for several outstanding developments, in- 
cluding a complete line of compressors 
ranging from the very low capacities up 
to 36,000 cu. ft. per minute. He designed 
and developed many of the special units 
used today by the United States Govern- 
ment as standard equipment. His work 
brought him recognition in the Chemical 
and Compressed Gas industries as an ex- 
pert designer of compression machinery, 
especially for compressing gases to very 
high pressures. Recently honored by 
Worthington Pump and Machinery Cor- 
poration for long and outstanding service, 
Mr. Riesner is mourned by all who knew 
him. 


B. W. Druckenmiller Becomes General 
Sales Manager of Pennsylvania- 
Dixie Cement Corporation 

Walter S. Wing, Vice-President and 
Director of Sales, of the Pennsylvania- 
Dixie Cement Corporation has announced 
the appointment of B. W. Druckenmiller 
as general sales manager, with headquar- 
ters at 60 East 42nd St., New York City, 
effective Jan. 1, 1939. Mr. Druckenmiller 
started work in the cement industry over 
25 years ago and has been actively en- 
gaged in sales work for the greater part 
of this time. He has wide acquaintance- 
ships in the construction industry. 


v 
Neil C. Hurley, Jr., Elected Vice- 
President of Independent 
Pneumatic Tool Co. 


Mr. Neil C. Hur- 
ley, Jr., was elected a 
Vice President of the 
Independent Pneu- 
matic Tool Company 
at a special meeting 
of the board of direc- 
tors Jan. 10. Mr. 
Hurley has been sec- 
retary of the company 
for the past four 
years. He joined the 
company in 1932 upon 
pane oe Ke from ‘the N. C. Hurley, Jr. 
University of Notre Dame and has been 
active in the direction of sales for the 
company’s electric tool division. 
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CENTER DRIVE DESIGN 


makes possible big yardage DIESEL POWER 


pecans it gives direct-to-the- as suppli 
med = Pi enables deuine, yea ee 
haan Dreie-1 to be con- sures rock-bottom Pha Be 
SS ae - one operation; for all operatio ae 
plified construction lu eben 
using fewer and stronger partis. niga i a 
gging jobs. 


, 


2 
a 


6 e And the 
Lorain-40 is the only 
¥%,-yd. shovel or crane which can 
give you these two outstanding fea- 
tures in combination. If you want the 
increased production of Center Drive design 
plus the fuel economy of Caterpillar Diesel 
power, write today for catalog and per- 
formance data on the %-yd. Lorain-40. 


rv.v,0." UNIVERSAL CRANE DIVISION - THE THEW SHOVEL CO. 


LORAIN, OHIO 
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OF NEW TYPE CENTER CURBING 


Scored surface of white concrete improves visibility. ..makes 
night and bad weather driving safer for New Jersey motorists. 


HE TYPE of center curbing you see under 
construction here does more than divide 
he second traffic. It has the high, permanent visibility 
srete cone ae which white concrete assures. But this sur- 
— face is scored. As a result, it improves visi- 
bility. It helps to eliminate a hazard of driv- 

ing at night and on rainy, foggy days. 


laying t 
white con 
w Jersey 


Ready to start 
half of new we 
ter curbing 0? * 


This white concrete curbing made with 

Atlas White portland cement is produced 

on the job and then scored. Another new 

tou type is pre-cast and ribbed—then brought to 


rete 
white Concer”. part of a me 3 ae . 
applying Whi ob new ghowine: the job in sections for quick installation. 


gnished ant bese 

the t8¥ Both types of white concrete curbing (and 
markers) made with Atlas White cement 
have proved their permanence and economy 
in use and their effectiveness in reducing 
accidents. They need no maintenance—no 
repainting, repairing or replacing. They pay 
for themselves in long service. They help to 
keep trafic running safely and smoothly. 
Universal Atlas Cement (United States Steel 
Corporation Subsidiary), Chrysler Building, 
New York City. 


Scoring the curved 
| endwith horizontallines 

instead of vertical lines 
= seen on the sides. 


Finished curbing 
assures improved visi- 
bility and safer driving 
for the motorist. It was 
constructed under the 
supervision of the State 
of New Jersey as a 
W. P. A. project. 
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